UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001

February 28, 2000

MEMORANDUM TO: Ashok Thadani, Director
Office of Nuclear Regulatory Research

. — .
FROM: Samuel J. Collins, Director }(,m/ P LA IV
Office of Nuclear Reactor Regu@o’n
SUBJECT: .. REQUEST FOR INDEPENDENT REVIEWS OF MAY 26, 1999, SAFETY
EVALUATION REGARDING STEAM GENERATOR TUBE INSPECTION -
INTERVAL AND FEBRUARY 13,1995, SAFETY EVALUATION

REGARDING F* REPAIR CRITERIA FOR INDIAN POINT STATION
UNIT 2

In follow up to discussions with your staff on February 18, 2000, concerning the recent steam
generator tube failure event at Indian Point Station Unit 2 (IP-2), this memorandum documents
the Office of Nuclear Reactor Regulation’s request that the Office of Nuclear Regulatory
Research (RES) perform an independent review of the attached safety evaluation (SE)
regarding the steam generator (SG) tube inspection interval for this Unit. In addition, this
memorandum requests that RES perform an independent review of the attached safety
evaluation allowing the F* repair criteria to be used at IP-2.

As you are aware, IP-2 shut down February 15, 2000, because of a sudden increase in primary
to secondary leakage in SG 24. In 1999 the staff approved a license request to extend the SG
tube inspection interval beyond the 24 calendar months required by the plant technical
specifications. In particular, by letter dated December 7, 1998, as supplemented by letter dated
May 12, 1999, Consolidated Edison Company of New York, Inc. (the licensee), proposed to
amend the technical specifications for the Indian Point Station Unit 2. These letters are also
attached. This was to allow a one-time extension of the SG inspection interval and remove the
requirement of receiving NRC concurrence on the licensee’s proposed SG examination
program. By letter dated June 9, 1998, the staff issued the requested amendment and
forwarded the SE of the licensee’s proposed amendment request to the licensee (TAC No.
MA4526).

in addition, by letter dated March 13, 1995, the staff issued an amendment allowing the repair
of SG tubes via the implementation of an F* criteria, and forwarded the related February 13,
1995, SE (TAC No. M89373). The SE is attached. The F* criteria allowed tubes that are
degraded in a location not affecting structural integrity of the tube to remain in service as an
alternative to removal from service through the use of tube plugs. The amendment was issued
in response to an application from the licensee transmitted by letter dated April 13, 1994, and
supplemented by letters dated December 20, 1994, January 12, 1995, and January 31, 1995.

CONTACT: L. Lund, EMCB/DE
415-2786




Ashok Thadani -2-

We request that you perform an independent review of that part of the SE regarding the
extension of the inspection interval, transmitted to the licensee on June 9, 1999. A written
response is requested by March 3, 2000.

We also request that you perform an independent review of the SE regarding the
implementation of the F* repair criteria, transmitted to the licensee on March 13, 1995. A
written response is also requested by March 3, 2000.

The purpose of these independent reviews is to determine if the staff’s conclusions are
technically sound and that the data presented by the licensee provided reasonable assurance
that the delayed inspection and the use of the F* repair criteria would not result in an
appreciably increased probability of tube failure prior to the next scheduled inspection. Your
support for this quick response is greatly appreciated.

Docket No.: 50-247

Attachments: As stated
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We request that you perform an independent review of that part of the safety evaluation
regarding the extension of the inspection interval, transmitted to the licensee on June 9, 1999.
A written response is requested by March 3, 2000.

We also request that you perform an independent review of the safety evaluation regarding the
implementation of the F* repair criteria, transmitted to the licensee on March 13, 1985. A
written response is also requested by March 3, 2000.

The purpose of these independent reviews is to determine if the staff’s conclusigns are
technically sound and that the data presented by the licensee provided reason le assurance
that the delayed inspection and the use of the F* repair criteria would not resuft in an
appreciably increased probability of tube failure prior to the next scheduled i pection. Your
support for this quick response is greatly appreciated.
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MEMORANDUM TO: Ashok Thadani, Director
Office of Nuclear Regulatory Research

FROM: Samuel J. Collins, Director
Office of Nuclear Reactor Regulation

SUBJECT: ' REQUEST FOR INDEPENDENT REVIEW OF MAY 26, 1999 SAFETY
EVALUATION REGARDING STEAM GENERATOR TUBE INSPECTION
INTERVAL FOR INDIAN POINT STATION UNIT TWO

Based on discussions with your staff on February 18, 2000, concerning the recént steam
generator tube failure event at Indian Point Station Unit 2 (IP-2), the Office of Nuclear Reactor
Regulation requests that the Office of Nuclear Regulatory Research perfornyan independent
review of the attached safety evaluation regarding the steam generator (S@) tube inspection
interval for this Unit.

As you are aware, IP-2 shut down February 15, 2000, because of a sydden increase in primary
to secondary leakage in steam generator 24. In 1999 the staff apprgved a license request to
extend the SG tube inspection interval beyond the 24 calendar mosiths required by the plant
TS. In particular, by letter dated December 7, 1998, as supplemgnted by letter dated May 12,
1999, Consolidated Edison Company of New York, Inc. (the licghsee), proposed to amend the
technical specifications for the Indian Point Station Unit 2. These letters are also attached.
This was to allow a one-time extension of the steam generatgr inspection interval and remove
the requirement of receiving NRC concurrence on the licengee’s proposed SG examination
program. By letter dated June 9, 1999, the Commission igsued the requested amendment and
forwarded the related safety evaluation of the licensee’s proposed amendment request to the
licensee (TAC No. MA4526).

We request that you perform an independent review/of that part of the safety evaluation

regarding the extension of the inspection interval. Zhe purpose of this independent review is to

determine if you, given the same information, woydd have come to the same conclusion as

NRR. A written response is requested by Februgary 25, 2000. Your support for this quick

response is greatly appreciated.
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MEMORANDUM TO: Ashok Thadani, Director
Office of Nuclear Regulatory Research

FROM: Samuel J. Collins, Director
Office of Nuclear Reactor Regulation

SUBJECT: REQUEST FOR INDEPENDENT REVIEW OF MAY 26, 2000 SAFETY
EVALUATION REGARDING STEAM GENERATOR TUBE INSPECTION
INTERVAL FOR INDIAN POINT STATION UNIT WO

Based on discussions with your staff on February 18, 2000, concerning a possible tupe rupture
event at Indian Point Station Unit 2 (IP-2), the Office of Nuclear Reactor Regulation/requests
that the Office of Nuclear Regulatory Research perform an independent review offhe attached
safety evaluation regarding the steam generator (SG) tube inspection interval foy this Unit.

As you are aware, IP-2 shut down February 15, 2000 because of a sudden indrease in primary
to secondary leakage in steam generator 24. A review of the technical spegifications (TS)
indicates that the staff approved a license request to extend the SG tube ifspection interval
beyond the 24 calendar months required by the plant TS. In particular, by letter dated
December 7, 1998, as supplemented by letter dated May 12, 1999, Copisolidated Edison
Company of New York, Inc. (the licensee), proposed to amend the te nical specifications for
the Indian Point Station Unit 2. These letters are also attached. This was to allow a one-time
extension of the steam generator inspection interval and remove tife requirement of receiving
NRC concurrence on the licensee’s proposed SG examination program. By letter dated June 9,
1999, the Commission issued the requested amendment and fofwarded the related safety
evaluation of the licensee’s proposed amendment request to tie licensee (TAC No. MA4526).

We request that you perform an independent review of thatpart of the safety evaluation
regarding the extension of the inspection interval. The puppose of this independent review is to
determine if you, given the same information, would have/come to the same conclusion as
NRR, i.e., you would have issued a safety evaluation granting the licensee’s request. A written
response is requested by February 25, 2000. Your sypport for this quick response is greatly
appreciated.
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Ashok Thadani -2-

We request that you perform an independent review of that part of the SE regarding the
extension of the inspection interval, transmitted to the licensee on June 9, 1999. A written

response is requested by March 8, 2000.

We also request that you perform an independent review of the SE regarding the
implementation of the F* repair criteria, transmitted to the licensee on March 13, 1995. A
written response is also requested by March 8, 2000.

The purpose of these independent reviews is to determine if the staff’s conclusions are
technically sound and that the data presented by the licensee provided reasonable assurance
that the delayed inspection and the use of the F* repair criteria would not result in an
appreciably increased probability of tube failure prior to the next scheduled inspection. Your
support for this quick response is greatly appreciated.

Docket No.: 50-247

Attachments: As stated
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Ashok Thadani -2-

We request that you perform an independent review of that part of the SE regarding the
extension of the inspection interval, transmitted to the licensee on June 9, 1999. A written
response is requested by March 8, 2000.

We also request that you perform';an independent review of the SE regarding the
implementation of the F* repair criteria, transmitted to the licensee on March 13, 1995. A
written response is also requested by March 8, 2000.

The purpose of these independent reviews is to determine if the staff’s conclusions are
technically sound and that the data presented by the licensee provided reasonable assurance
that the delayed inspection and the use of the F* repair criteria would not result in an
appreciably increased probability of tube failure prior to the next scheduled inspection. Your
support for this quick response is greatly appreciated.

Docket No.: 50-247

Attachments: As stated



UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001

March 13, 1995

Mr. Stephen E. Quinn
Vice President, Nuclear Power

-~ Consolidated Edison Company

of New York, Inc.
. Broadway and Bleakley Avenue
Buchanan, NY 10511

SUBJECT: . ISSUANCE OF AMENDMENT FOR INDIAN‘POINT NUCLEAR GENERATING
UNIT NO. 2 (TAC NO. M89373)

Dear Mr. Quinn:

_The Commission has issued the enclosed Amendment No. 180 to Facility Operating
" "License No. DPR-26 for the Indian Point Nuclear Generating Unit No. 2. The
amendment consists of changes to the Technical Specifications (TSs) in
response to your application transmitted by letter dated April 13, 1994, as

- supplemented by letters dated December 20, 1994, January 12, 1995, and

January 31, 1995.

The amendment revises TSs Sections 3.1.F and 4.13 to allow the repair of

~* steam generator tubes via the implementation of an F* criteria. This would

allow tubes that are degraded in a location not affecting structural integrity
~ of the tube to remain in service as an alternative to removal from service

~ through the use of tube plugs. Changes in your request related to tube
sleeving will be treatéd in a subsequent amendment.

A copy of the related Safety Evaluation is enclosed. A Notice of Issuance
wil} be included in the Commission’s next regular biweekly Federal
notice.

Sincerely,

- Aroject Directorate I-1 -
- _Division of Reactor Projects - 1/I1
Office of Nuclear Reactor Regulation

Docket No. 50-247

Enclosures: 1. Amendment No. 180 to DPR-26
2. Safety Evaluation

cc w/encls: See next page



Stephen E. Quinn
_Consolidated Edison Company
of New York, Inc.

cc:

Mayor, Village of Buchanan
236 Tate Avenue
Buchanan, NY 10511

Ms. Donna Ross -

New York State Energy Office
2 Empire State Plaza

16th Floor

Albany, NY 12223

Mr. Charles W. Jackson
Manager of Nuclear Safety and
Licensing

. Conso!idated Edison Company

of New York, Inc.
Broadway and Bleakley Avenue
‘Buchanan, NY 10511

Senior Resident Inspector

- U. S. Nuclear Regulatory Commission
P.0. Box 38

Buchanan, NY 10511

Mr. Brent L. Brandenburg
 Assistant General Counsel
Consolidated Edison Company
- of New York, Inc.

4 Irving Place - 1822

New York, NY 10003

Indian Point Kuclear Generating
Station Units 1/2

. Charles Donaldson, Esquire

Assistant Attorney General

New York Department of Law

120 Broadway
New York, NY 10271

Mr. Peter Kokolakis, Director

Nuclear Licensing

Power Authority of the State
‘of New York

123 Main Street

White Plains, NY 10601

Mr. Malter Stein

~ Secretary - NFSC
. iConsoIidated Edison cOnpany

- of New York, Inc.
4 Irving Place - 1822
New York, NY 10003

Regional Administrator, Region I
U. S. Nuclear Regulatory Commission

" 475 Allendale Road

King of Prussia, PA 19406



N UNITED STATES |
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20565-0001

CONSOL IDATED EDISON COMPANY OF NEW YORK. INC.
DOCKEY NO, 50-247
JINDIAN POINT NUCLEAR GERERATING UNIT NO. 2

Amendment No. 180
License No. DPR-26

1. The Nuclear Regulatory Commission (the Commission) has found that:

A

c.

E.

~The application for amendment by Consolidated Edison Company of

of New York, Inc. (the licensee) dated April 13, 1994, as supplemented

by letters dated December 20, 1994, January 12, 1995, and

January 31, 1995, complies with the standards and requirements of the

~ Atomic Energy Act of 1954, "i_"s;jhended'éthe Act) and the Commission’s:
‘rules and regulations set forth in 10

FR Chapter I; :

 The facility will operate in conformity with the application,

the provisions of the Act, and the rules and regulations of the
Commission;

There is reasonable assurance (1) that the activities authorized

by this amendment can be conducted without endangering the health and

safety of the public, and .(1f) that such activities will be conducted
in compliance with the Commission’s regulations;

The issuance of this amendment will not be inimical to the common

_defense and security or to the health and safety of the public; and
The issuance of this amendment is in accordance with 10 CFR Part
" 51 of the Commission’s regulations and all applicable requirements
"have been satisfied. '

. Accordingly, the license is amended by changes to the Technical

‘Specifications as indicated in the attachment to this license amendment,
“and paragraph 2.C.(2) of Facility Operating License No. DPR-26 is hereby
"~ amended to read as follows:



(2) Iechnical Specificatjons ]

The Technical Specifications contained in Appendices A and B, as

~ revised through Amendment No. 180, are hereby incorporated in the

" license. The Ticensee shall operate the facility in accordance with
the Technical Specifications.

3... This license amendment is effective as of the date of its issuance to be
"~ implemented within 30 days.

FOR THE NUCLEAR REGULATORY COMMISSION
Ledyard B. Marsh, Director
Project Directorate I-1

Division of Reactor Projects - 1/11
Office of Nuclear Reactor Regulation

Attachment: |
Changes to the Technical
Specifications

Date of Issuance: March 13, 1995



180

Revise Appendix A as follows:

Table 4.13-1 (p. 1 of 2)
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(1) Primary to secondary leakage through the steam generator tubes
shall not exceed 0.3 gpm in any steam generator. With any
steam gesnerator tube leakage greater than this limit, the
reactor shall be brought to the cold shutdown condition within
3¢ hours. '

(2) If leakage from two or more steam generators in any 20-day
period is observed or determined, the reactor shall be breught
to the cold shutdown condition within 2¢ hours and Muclear
Regulatory Commission approval shall be cbtained before
resuning reactor operation. If tube leaks attributable to the '
tube denting phencmena are cbserved in two or more steam
generators after the reactor is in cold shutdown, Nuclear
Regulatory Commission approval shall be obtained before

resuning reactor operation.

(3) Whenever the reactor is shut down in order to investigate steam
generator tube hahgc and/or to plug or otherwise repair a
leaking tube, the NRC shall be informed before any tube is
either plugged or repaired, or if no tube is either plugged or
repaired, before the steam generator is returned to service.

b. RCS/RHR Pressure Isclation Valves Leakage

(1) Vhenever the reactor is above cold shutdown, leakage through
each of the RCS/RHR pressure isolation valves 8S7A, B, C and D,
and 838A, B, C and D shall satisfy the following acceptance
criteria:

(a) Leakage rates of less than or equal to 1.0 gpm are
acceptabls.

-

Amendment No. 180 3.1.7-3

I



ccolant system and the secondary coolant system. Leakage in excess of
0.3 gpm for any stean generator will require plant shutdown and the
leaking tube(s) will be located and either plugged or ro;éi:od. I

The 10 gpm limit for combined reactor coolant and non-reagtor coolant
leakage into the containment free volume prevides allowance for a limited
amount of leakage from sources other than the reactor coolant system
within containment while conservatively limiting total leakage into the
containment free volume to the same limit (i.e., 10 gpm) for identified
reactor coolant leakage alcne. This leakage is within the capnbiiitu-
of the leakage detection and waste processing system and will not
interfere with the detection of independent unidentified reactor coolant
systen leakage.

For those circumstances where high energy line failures occur inside
containment resulting in flooding of the containment building sumps
and/or floor, automatic actuation of reactor protection, safety injection
and/or containment spray systems places the plant in a safe condition
and, in scme cases, provides intended flooding of the containment
building. However, for those circumstances resulting from leakage or
failure of low energy systems such as service water or component cocling
inside conninmnﬁ. operator action is necessary to prevent accumulation
of water on the containment floor to undesirable levels.

If the water level in the containment sunp reaches EL. 45°’, or the water
level in the recirculation sump reaches EL. 35‘, or the water level in
the reactor cavity reaches EL. 20‘, the reacter is placed in cold
shutdown within the next 36 hours. If the water level in the containment
sump increases above EL. 45’ and the water level in the recirculation
sump increases above EL. 39’ 9°, or the water level in the reactor cavity
increases above EL. 20’ 5°, the cperator will immediately bring the
Teactor subcritical and initiate an expeditious cooldown of the plant.

mnmnt No. 180 301-?’9



4.13 STEAM GENERATOR TUBE INSERVICE SURVEILLANCE
Applicability
Applies to inservice surveillance of the steam generator tubes.

Skiactive

To assure the continued integrity of the steam generator tubes that are a part of
the primary coolant pressure boundary. '

Spacifications

Steanm generator tubes shall .bo determined cperable by the following inspectien
program and corrective measures.

a. Ixparfection is a deviation from the dimension, finish, or centeur
required by drawing or specification.

b. Daformation is a deviation from the initial circular cross-section
of the tubing. Deformatien includes the deviation frem the initial
eircular cross-ssction known as denting.

c. Degradation means service-induced cracking, wastage, pitting, wear
or corrosion (i.e., service-induced imperfections).

d. Daagraded Tubs is a tube, that contains inperfections caused by

degradation large enough to be reliably detected by eddy current
inspection. This is considered to be 208 degradation.

Amendment No. 180 ' 4.13-1



e. % Degradation is an estimated t of the tube wall thickness affected
or removed by degradation.

£. Dafact is a degradation of such severity that it exceeds the
Rlugaing limit. A tube containing a defect is dafective.

g. 2lugaing Limit is the degradation depth at er'boyené which the tube
must be plugged or repaired.

h. Hot-lLeg Tubs Examination is an examination of the hot-leg side tube
length. This shall include the length from the point of entry at
the hot-leg tube sheet arcund the U-bend to the top support of the
cold leg. : .

5. Lold-Lea Tube Examination is an examination of the cold-leg side
tube length. This shall include the tube length bot:wg.n the top
support of the cold leg and the face of the cold-leg tube sheet.

. E* Distance is the distance of the expanded porticn of a tube which
provides a sufficient length of undegraded tube expansion to resist
pullout of the tube from the tubesheet. The P* distance is equal to
1.25 inches and is measured down from the bottom of the roll
transition.

k. F* Tube is a tube:
a) With degradation egual to or grod:or than 40% below the F*

distance, and b) which has no indication of degradation within the
F* distance, and ¢) that remains in service.

Amendment No. 180 4.13-2




2.' Extent and Frequency of Examipation

a.

b.

C.

Steam generator examinations shall be conducted not less than 12

' nqn:h- nor later than twanty four calendar months afser the previocus

exanination.

Scheduled examinations shall include sach of the four steam
generators in service.

Unscheduled steam generator examinatiens shall be reguired in the
event there is a primary to secondary leak exceeding technical
specifications, a seismic occurrence greater than an operating basis
earthquake, a loss-of-coolant accident requiring actuation of
engineered safeguards, or a major steamline or feedwater line break.

Unscheduled exanminations may include only the steam generator(s)
affected by the leak or other occurrence.

In case of an unscheduled steam generator examination, the
profilometry tensile strain criterion shall be the same as contained
in the approved program for the last scheduled steam generator
inspection.

3. Basic Sample Selection and Examination

Amendment No.

At least 12% of the tubes in each steam generator to be examined
shall be subjected to a hot-leg examinaticn.

180 4.13-3



C.

£.

At least 25% of the tubes inspected in Specification 4.13.A.3.a
above shall be subjected to a cocld-leg examination.

Tubes selected for examination shall iaclude, but ngt be limited to,
tubes in areas of the tube bundle in which degradation has been
reported, either at Indian Point 2 in prior examinations, or at
other utilities with similar stean generators.

.

Examination for deformation (°dents®) shall be either by eddy
current or by profilometry.

Examination for degradation other than deformation shall be by eddy
current techniques, using a 700-mil dieameter probe. If the 700-mil
diameter probe cannct pass through the tube, a 610-mil diameter
probe shall be used. Por examination of the U-bends and cold-legs
of tubes in rows 2 through 5, a 540-mil diameter probe may be used,
provided it is justified by profilcmetry measurement within the
tensile strain criterion.

In addition to the minimum sample size as determined by Table
€.13-1, all F* tubes shall be inspected within the pertinent
tubasheet region. The results of F* tube inspections are not to be
utilized as a basis for additional inspections per Table ¢.13-1.

4. Additicpal Examinaticn Criteria

1.

Amendment No.

Degradation Not Caused by Denting

a. If 5% of more of the tubes examined in a steam generator
exhibit dogtadation or if any of the tubes exarined in a steam
generator are defective, additional examinations shall be
required as specified in Table ¢.13-1.

b. Tubes for additional examination shall be selected from the
affected area of the tube array and the examination may be
limited to that region of the tube where degradation or
defective tube(s) were detected.

180 4.13-4




€. The second and third sample inspections in Table ¢.13-1 may be
limited to the partial tube inspection only, concentrating on
tubes in the areas of the tube sheet array and on the portion
of the tube where tubes with imperfections were found.

4
4. Degradation Caused by Denting

&. Additional examinations, for degradation caused by denting,
shall be performed as described in the most recent stean
generator examination progranm approved by the NRC.

B.  ACCEPTANCE CRITERIA AND CORRECTIVE ACTION
1. Tubes shall be considered acceptable for coentinued service if:
4. depth of degradation is less than 40% of the tube wall thickness,

AND

b. the tube will permit passage of a 0.540° diameter probe and the
strain in the tube wall (if measured) is less than the tensile
strain criterion as specified in the approved examination program,
or the tﬁbo will permit passage of a 0.610" diameter probe in the
absence of strain measurement.

c. the tube is an F* tube and meets a. and b. above the P*
region.

2. Tubes that are not considered acceptable for continued service shall be
plugged or repaired.

Amendment No. 180 ' 4.13-5




C.  REPORTS AND REVIEW AND APPROVAL OF RESULTS

1. The proposed steam generator examination program shall be submitted for

NRC staff review and concurrence at least 60 days prior to each scheduled
exanination. . .

2. The results of each stean generator examination shall be submitted to NRC
within 45 days after the completion of the examination. A significant
increase in the rate of denting or significant change in steam generator
condition shall be reportable immediately.

3. An evaluation which addresses the long term integrity of small radius
U-bends beyond row 1 shall be sulmitted within 60 days of any finding of .
significant hour-glassing (closure) of the upper support plate flow
slots.

4. Restart after the scheduled steam generator sexamination need not be
subject to NRC approval.

Basis

Inservice examination of steam generator tubing is essential if there is evidence
of mechanical damage or progressive deterioration in order to assure continued
integrity of the tubing. Inservice examination of steam generator tubing also

provides a means of characterizing the nature and cause of any tube dog:n:hii.on so
that corresctive measures can be taken.

An essentially 1008 tube examination was performed on each tube in each steam
generator by eddy current techinigues prior to service in order to establish a
baseline cendition for the tubing. No significant baseline imperfections were
identified. 1In addition, prior to the discontinuance of phosphate treatment and
the institution of all-volatile treatment (AVT), a baseline inspection was
conducted in March, 1975 before the resunption of power operation.

Amendment No. 180 4.13-6



wastago.-typ- defects are unlikely with the all-volatile treatment (AVT) of
secondary coolant; however, even if this type of defect occurs, the steam generator
tube examination will identify tubes with signitimt degradation from this effect.

The results of steam generator tube burst and collapse tests have damonstrated that
tubes having wall thickness of not less than 0.025 inch have adequate margins of
safety against failure due to loads imposed by normal plant operation and design
basis accidents. An allowance of 10% for tube degradaticn that may occur between
inservice tube examinations added to the ¢0% degradation depth provided in the
acceptance criteria provides an adequate margin to assure that tubes considered
acceptable for continued cperation will not have a minimum tube wall thickness of
less than the acceptable 50% of normal tube wall thickness (i.e. 0.025 inch) during
the service life-time of the tubes. Steam generator tube examinations of other R
operating plants have demonstrated the capability to reliably detect wastage type
defects that have penetrated 208 of the original 0.050 inch wall thickness.

Examination of samples of tubes and support plates removed from steam generators
have revealed that *denting® is caused by the accreticn of steel corrosion products
in the tube/support plate annuli. As these corrosion products are more voluminous
than the support plate mtorhl from which they are derived, a compressive force is
exerted on the tubes in the plane of the support plates, resulting in deformation
of the tubes. If the deformation results in an cvalization of the tubes, the
resulting strain is low and there is no risk of deveslopment of stress corrosion
cracking in the tubes. However, if the deformation results in an irregular tube
shape, the resulting strain may be high snough 26: the tube to become susceptible
to stress corrosion cracking inservice, and it should be preventively repaired. ‘
Beginning with the steam generator examination to be conducted during the Cycle 5/6
‘Refueling Outage, the tensile strain criterion for profilometry shall be 258. The
25% strain criterion is based on a review of data currently available from
operating steam generators, and will be revised as [ecessary as more experience is
gained with the evaluation of this measurement. In the future, this criterion may
be revised, either higher or lower, based on stean generator examination results.
The profilometry criterion to be used for cny stean generator examination shall be
established in the most recent program approved by NRC.

Amendment No. 180 : 4.13-7



A tirat. report on the R&D work leading to the devslopment of profilometry, entitled
*Profilometry of Steam Generator Tubes® dated August, 1980, was forwarded to the
NRC by Con Edison. additional R&D work has improved the accuracy of the
profilometer and the calculation of strain in a deformed tube.
H

Before the development of profilometry, a minor diameter of 0.610° was established

as the criterion for continuing & tube inservice. This criterion was used
successfully for several Years at Indian Point Unit 2 and at other plants, and
appears to be oni!icicntly conservative so that it can be continued in the absence
of more accurate strain determination by means of profilometry.

A sound roll expansion throughout the F* dlistaneo provides a tube to tubesheet
interface that ensures the requirements of Regulatory Guide 1.121 are met
regardless of the severity of any tube degradation below the P* diltaizcc. The P*
distance of 1.25 inches is comprised of 1.01 inches of sound roll that ensures tube
integrity requirements are met plus 0.2¢ inches which allows for eddy current
Deasurement uncertainty. The testing and analysis -i:pportiag the P* distance is ﬂ
documented in BeW Nuclear Technologies Qualificaticn Report No. BAW-1019SpP.

Testing performed as documented in BAW-10195 p demonstrates the maximum postulated
leakage under accident conditions for repair of 1008 of the tube ends using the P*
criteria is well below the allowable leakage limits for Indian Point 2 steam
generators. 1If, in the future, steam generator tubes are allowed to remain in
sexrvice by the use of P* and, in addition, other tube acceptance criteria, then the
aggregate maximum postulated accident leakage must be below the allowable leakage
limits for Indian Point 2 steam generators.

This program for inservice inspection of steam generator tubes exceeds the
requirements of Regulatory Guide 1.83, Revision 1, dated July 197S.

Amendment No. 180 - 4.13-8



Table 4.13-1

dteam Generator Tube Inspaction
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555~0001

1.0 INTRODUCTION

By letter dated April 13, 1994, as supplemented by letters dated December 20,
1994, January 12, 1995, and January 31, 1995, the Consolidated Edison Company
of New York (the licensee) submitted a request for changes to the Indian Point
Nuclear Generating Unit No. 2 (IP2) Technical Specifications (TSs). The
_ ‘requested changes would revise TSs Sections 3.1.F and 4.13 to allow the repair
. of steam generator tubes via the implementation of an F* criteria. This would
allow tubes -that are degraded in a location not affecting structural integrity
of the tube to remain in service as an alternative to removal from service
" through the use of tube plugs. The requested changes related to tube sleeving
will be addressed in a separate amendment. The December 20, 1994, submittal
provided responses to an NRC staff Request for Additional Information (RAI).
The January 12, 1995, submittal clarified one of the RAI responses and the
_ January 31, 1995, submittal requested that the part of the proposed request
dealing with steam generator tube sleeving be separated from the original
request to allow additional review of current sleeving issues and to permit
processing of the F* part of the request. The December 20, 1994, January 12,
1995, and January 31, 1995, letters provided clarifying information which did
not change the initial proposed no significant hazards consideration and that
was within the scope of the original Federal Register notice. .

The licensee proposed an alternative repair criteria for defects found in the
tube expansion region within the tubesheet. ' Steam generator. tubes with
degradation in excess of the current plugging 1imits could remain inservice
without repafr provided the indications existed below a specified distance, F*
~ (F-star), from the bottom of the roll transition region. To support the
1icensee’s request, Babcock & Wilcox Nuclear Technologies (BWNT) completed a
_ test program to demonstrate that the proposed F* distance satisfies the
necessary structural and leakage integrity requirements of Appendix A to 10
CFR Part 50 and the IP2 TSs.

Surveillance requirements within the plant TSs require a periodic inspection
of steam generator tubes for the detection of potential degradation (i.e.,
cracks, dents, corrosion, etc.), which could diminish the structural margins
and leakage integrity of the tubes. For IP2, detection of tube degradation in
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excess of the TSs limits requires removal of the tube from service. The
licensee has proposed a revised repair criteria that would allow steam
generator tube defects to remain in place without repair provided the defects
" .reside a specified distance below. the roll transition region. This distance
.35 called F*. Degradation identified in a steam generator tube below the F*
Tength would be allowed to remain in service without repair. This is based on

_ the results of the testing which determined the minimum interference fit
':ng:g:me:t Tength necessary to retain steam generator tubes within the
ubesheet.

The NRC staff requested additional information by letter sent to the Ticensee

 ‘dated November 21, 1994. In additfon, a phone call was held on January 11,

1995, between the NRC stiff and the licensee to clarify several answers in the
. licensee’s response to this request. The NRC staff has reviewed the
information supplied by the licensee and completed an evaluation of the
licensee’s request to amend the IP2 TSs with the F* criteria.

The 1icensee also included in their submittal dated April 13, 1994, a proposed
~amendment to permit steam generator tube sleeving as an alternative to

- removing defective tubes from seérvice through plugging. This safety

- evaluation only addresses the proposed changes associated with F*. Steam
generator tube sleeving will be evaluated in a separate safety evaluation.

2.0 BACKGROUND

Steam generator tubes comprise a significant portion of the reactor coolant
~pressure boundary. Maintenancé of this barrier is provided by the integrity
of the steam generator tube wall and the tube to tubesheet connection. The
connection between the tube and tubesheet {5 an interference fit made by roll
expanding the tube into a bore through the tubesheet. The inelastically
deformed steam generator tube is held in place by the elastic springback of
the tubesheet. The IP2 steam generator tubes are roll expanded from the
bottom of the tubesheet and welded at the tubesheet primary face. Undegraded,
this Joint provides sufficient strength to maintain adequate structural and
pressure boundary (leakage) integrity.

General Design Criteria 14, "Reactor Coolant Pressure Boundary,® and 31,
- "Fracture Prevention of Reactor Coolant Pressure Boundary,® of Appendix A to
.10 CFR Part 50 state the requirements applicable to maintaining adequate
- structural and leakage integrity for steam generator tubes. Regulatory Guide
- (RG) 1.121, *Bases for Plugging Degraded PR Steam Generator Tubes,® describes
- " an acceptable method to the NRC staff for establishing the limiting safe
~conditions of tube degradatjon of steam generator tubing. Although RE 1.121
~ conservatively focuses on tube degradation in the freespan regions, the
‘?etho:s described apply to other tube regions, such as the roll expansion
ength. .

In order to demonstrate adequate structural margin for steam geﬁerator tube
.. degradation, the bases must address the limiting conditions during normal
operation, anticipated operational occurrences, and postulated accident



conditions. The nargin;to failure under normal operating conditions: as
recoamended in RG 1.121 should not be less than 3 at any tube location.

~Subsection NB-3225 of Section II1 of the American Society of Mechanical
Engineers Boiler and Pressure Vessel Code (ASME Code) specifies the margins
of safety under postulated accident conditions.

. Structural loads imposed on the steam generator tube-to-tubesheet connections
primarily result from the differential pressuré between the primary and
. secondary sides of the tubes. The peak postulated Voading occurs during a

. steam Tine break due to a Towering of the secondary side pressure. However,

~ normal operating loads, cyclic joint 1oading from major plant transients
(1.e., startup/shutdown), and potential thermal expansion loads can also be
significant. The analysis (BAW-10195P) supporting the licensee’s proposed

o modification to the IP2 TSs addressed the limiting conditions necessary to

~maintain ‘adequate integrity of the tube-to-tubesheet interference fit.
i ec:fzga;lyi'the tube must not experience excessive displacement relative to
e tubesheet. : '

_ Leakage through steam generator tubes is limited by blant TSs. For IP2, the
" 1imits for the allowable primary to secondarz;]eakage are stated in TS 3.1.F.

The to:al primary to secondary leakage must less than 0.3 gpm in any steam
generator.

The elastic preload between the tube and tubesheet not only prevents pullout
of the tube from the tubesheet, but also provides a leaktight barrier
minimizing the potential for primary to secondary coolant Jeakage. With

- sufficient Tength of hardroll, the tube-to-tubesheet connection will not allow

- any leakage under normal and faulted conditions. Steam generator tube
‘through-wall degradation within the roll expanded joint would decrease the
path length necessary for primary to secondary leakage. The licensee’s

- proposed amendment would permit such degradation to remain in service provided
there exists ‘a sufficient length of undegraded hardroll below the bottom of
the roll transition region, Therefore, an acceptable F* distance must be such
that leakage integrity is not jeopardized during all analyzed conditions.

3.0 IESTING YO DETERMINE F*

The licensee completed a test program to determine the F* distance. Two
. failure criterfa were considered for testing -- pullout of the tube from the
‘tubesheet and primary-to secondary leakage requirements. The following
describes the methodology used for the tests.

3.1 [Fabrication of Test Specimens

Mockup blocks were fabricated to simulate the actual installed rolled
‘expansion fabrication variations and loading conditions with the IP2 Steam
Generators. Lengths of steam generator tubing were roll expanded into holes
" drilled through the mockup blocks. Several peripheral tubes were roll
expanded in the test block to simulate additional constraint by surrounding
tubes. The interior tubes were used for testing. In order to simulate tube
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- wall degradatipn, tubes were severed at a certain distance below the, bottom of
. the roll transition region. This configuration is representative of a 360°
through-wall crack present in the tube. :

Several mockup blocks were fabricated for testing. After the tubes were

~ expanded into the blocks and the hardroll Tength was verified by
nondestructive evaluation methods, each block was thermally soaked to simulate

. the effects of actual steam generator service temperature. Heating the test

block would theoretically Tead to thermal stress relaxation in the roll

expansion joint.

To account for potential factors, which might affect the calculated F* length,
_several variables were changed within the test matrix. For example, tubing

~ _with high and Tow yield strengths were tested. In addition, tubesheet bore

surface roughness, as well as tubesheet bore diameter were varied in the test
matrix. The results from the tests revealed the effects from these variables.

In the qualification test program the effects of boric acid corrosion and
 post-weld heat treatment on the integrity of the tiube-to-tubesheet joint were
considered. BWNT postulated that if primary coolant penetrated through the
 steam generator tube wall and came in contact with the carbon steel tubesheet

the potential exists for initiating stress corrosion cracking in the
‘tubesheet. Based on previous studies, the 1ikelihood of developing

?ignificant corrosion of the tubesheet bore due to boric acid corrosion is
o'.

After the roll expansion process to secure steam generator tubes into the
tubesheet, the channel head to tubesheet weld attachment was stress relieved
via heat treatment. BWNT assessed the effects of this fabrication step on the
tube-to-tubesheet Joint by exposing several test specimens to temperatures
'similar to that experienced by the tubes during the original fabrication
process. Any stress relaxation due to creep would theoretically lower the

~ pullout strength of the tube from the tubesheet. Based on ultimate load
testing, it was concluded that the post-weld heat treatment did not adversely
affect the strength of the joint retaining the tube within the tubesheet.

3.2 Jesting for F* Determination

To determine the necessary roll expansion joint engagement length the licensee
‘completed a series of mechanical tests on the simulated steam generator tubes.
. The testing involved subjecting tubes to combined internal pressure and axial
loading to determine the F* distance. Under actual service conditions, the
‘differential pressure acting over the cross section of the tube provides an
axial force tending to force the tube out of the tubesheet. This axial load
is counterbalanced by the frictional force between the tube and tubesheet due
- to the roll expanded interference fit. The primary to secondary differential
“pressure also increases radial force between the tube and tubesheet by
s1ightly expanding the tube and bowing the tubesheet. The increased radial
forces due to these effects will increase the frictional force between the
tube and tubesheet resisting pullout. The use of both internal pressure and
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;x;al loading during testing simulates actual loading on the roll expanded
oint. _

~ Three different mechanical tests were conducted to determine F*: a locked
tube test, pressure cycling, and an ultimate Toad test. All tests were

| . conducted at ambient temperatures, The locked tube test simulated the Toading

applied to a steam generator tube during cooldown of the plant assuming the

tube was locked at a tube support plate location. The unequal coefficients of

.. thermal expansion of the tube wrapper and the tube would lead to an applied

" - tensile Toad on the tube. For. the pressure cycling test, several tubes were

- subjected to pressure cycling between Tow and normal operating pressures.
Motion of the tube was monitored during the cyclic loading. Finally, tubes

. were subjected to an uTtimate load test. Tubes were fnternally pressurized
~ and subjected o an increasing axial tensile load until failure. Failure was

- defined as a relative movement of a specified distance between the tube and
tubesheet.

As part of the test program to provide the basis for the prog:sed F* length,

- Steam generator tubes were subject to leak rate testing. Tubes were '
internally pressurized to simulate differential pressures during normal

_operating and faulted conditions. The acceptance criteria for these tests

"-'specified”ah allowable leakage 1imit. Tube displacements were also monitored

" during the tests.
3.3 E* Yest Resylts

Based on the results of the leakage rate and mechanical testing the licensee

~ determined a nominal engagement length necessary to ensure adequate margins of
. safety. -Accounting for limited sample size, statistical scatter in the data,
- and NDE inspection error this value was increased appropriately. The licensee
 has proposed that steam generator tubes with de?radation in the roll expanded
- portion of the tube can remain in service if all degradation lies below the F*
distance. The F* distance is equal to the 1.25 inches and is measured down
from the bottom of the rol) transition. :

4.0 EVALUATION OF PROPOSED TECHNICAL SPECIFICATION AMENDMENT

The licensee proposed a revision to the IP2 TS to implement the F* criterion
) bz Tetter dated April 13, 1994. The following summarizes the proposed
changes:

1. The TSs define the F* distance as the distance of expanded portion of
& tube which is sufficient to resist pullout of the tube from the
tubesheet. This distance 1s equal to 1.25 inches.

2. The revised TSs include a definition of an F* tube, which is a tube
- with degradation of 40% through-wall or greater below the F* distance,
has no degradation within the F* distance, and remains in service.
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3. In addition to the minimum sample size for steam generator tube
- inspection, all F* tubes will be inspected within the pertinent
" tubesheet region at every outage. '

As a bases for the proposed_amgndment_to the 1P2 TSs, tests were completed to
- determine an acceptable F* distance. The testing utilized specimens which

A:N’refIQCt'tﬁe”actua t“beetb;tobesheét‘joinipconfiguratton.wit in the IP2 Steam

Generators. Unknbﬁn-Variables,”whicﬁ“cou1d'pbtentia1ly affect the calculated
F* distance were taken into consideration in developing the test matrix.
Applied loads for structural assessment and Teakage rate testing were :
specified in accordance with staff récommendations in RG 1.121 and the ASME
Code. The licensee’s proposed changes to the IP2 TSs are consistent with the
conclusions from the test program to determine F=.

. To ensure continued integrity of F* tubes, the Ticensee has included a
~requirement in the plant TSs to reinspect F* tubes during each steam generator
examination. Although F* tubes are specified as part of the Basic Sample

Selection for examination, F* steam generator tubes are not considered as part

" of the 12 percent Minimum Size specified for examinatfon in Table 4.13-1 of °

the IP2 TSs. The inclusfon of a requirement in the proposed TSs to reexaminé
F* tubes during each examination should ensure that no degradation exists
"within the F* distance of all F* tubes.

One issue not discussed in the licensee’s original request to amend the IP2
TSs, was the option of rerolling a degraded steam generator tube so that it
would then be acceptable by the F* criterion, pending approval of this

- .amendment. The licensee indicated during a phone call on January 11, 1995,

‘that verolling has been considered and was évaluated using the same metho-
. dology as that described previously in Section 3 of this Safety Evaluation.
However, the licensee stated that the test program addressed potential
impurities, which could become trapped between the outer tube surface and the
tubesheet bore during the rerollin process. Results from these tests
" concluded that the proposed F* distance is acceptable for rerolled tubes as
well. "Based on one assumption made in the qualification test program the
licensee could only reroll a steam generator tube up to one-half the tubesheet

thickness. Additional rerolling beyond this height would be. considered an
unanalyzed condition. N

The NRC staff has reviewed the TSs change related to the implementation of the
F* criterion proposed by the licensee in their submittal dated April 13, 1994,
- Based on information provided in the submittal, additional information
provided by letter dated December 20, 1994, and during a phone conversatfon on
January 11, 1995, the NRC staff finds the licensee’s proposed changes:

acceptable.

5.0 STATE CONSULTATION

In accordance with the Commission’s regulations, the New York State official
was notified of the proposed issuance of the amendment. The State official
had no comments.



6.0 ENVIRONMENTAL CONSIDERAVION | ;

The amendment changes a requirement with respect to installation or use of a

. facility component Tocated within the restricted area as defined in 10 CFR

Part 20 and changes surveillance requirements. The NRC staff has determined

.. that the amendment involves no significant increase fn the amounts, and no

" “categorical exclusion set forth in 10 CFR.-51.22(c

_ s.i'gnificqnt changé in the types, of any effluents that may be released
offsite, and that there 1s no significant increase in individual or cumulative
‘occupational radiation exposure. The Cosmmission has previously issued a

proposed finding that the amendment. involves no significant hazards
- consideration, and there has been no public comment on such finding (59 FR
27051).. Accordingly, the amendsent meets the eligibility criteria for

a]  set , g(S.)_., Pursuant to 10 CFR

" 51.22(b) no environmental impact statement or environmental assessment need be

~ prepared in connection with the issuance of the amendment.

7.0 CONCLUSTON

.The Commission has concluded, based on the considerations discussed above,
that: ,(l'" there is reasonable assurance that the health and safety of the
public will not be endingered by operation in the proposed manner, (2{ such
activities will be conducted in complfance with the Commission’s regulations,
and (3) the issuance of the amendment will not be inimical to the common
defense and security or to the health and safety of the public.

Principal Contributor: P. Rush
Date: March 13, 1994



May 26, 1899

MEMORANDUM TO:  S. Singh Bajwa, Chief
Project Section 1-1
Division of Licensing Project Management

FROM: ~ __ Edmund J. Sullivan, Chief
. NDE & Metallurgy Section
" Materials and Chemical Engineering Branch

SUBJECT: . SAFETY EVALUATION REGARDING STEAM GENERATOR TUBE
.. INSPECTION INTERVAL FOR INDIAN POINT STATION UNIT 2 (TAC
- NO. MA4526) :

. By letter dated December 7, 1998, as supplemented by letter dated May 12, 1999,

Consolidated Edison Company of New York, Inc. (the ficensee), proposed to amend the
technical specifications (TSs) for the Indi>n Point Station Unit 2 (IP-2). The proposed

~ amendment would atlow a one-time extension of the steam generator (SG) inspection interval in
. TS 4.13A.2.a. The amendment would also rémove the requirement of receiving NRC

concurrence on the licensee’s proposed SG examination program in TS 4.13C.1.

The Materials and Chemical Engineering Branch has reviewed the licensee’s proposed

' amendment request and supporting documentation, The staff finds the proposed amendment

" o be acceptable, becauss the modification will not impact the IP-2 SGs’ ability to safely operate
for the entire fuel cycle and receiving formal NRC concurrence on the licensee’s proposed SG

examination program is not necessary.

Our safety evaluation is attached. This completes our review for TAC number MA4526.
Docket No.: 50-247 |

Attachment: As stated

CONTACT: Andrea T. Keim, EMCB/DE
415-1671 :

Distribution: y
File Center \ EMCB R/F _SCoffin PRush CBqardslee JHarold JTsao

DOCUMENT NAME: G:\KEIM\ip2sesgi.wpd /

EMCB:DE 7 EMCB:DE
- rr‘IQE’!.l\élurphy. 2%
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_ UNITED STATES
NUCLEAR REGULATORY COMMISSION
7 WABHINGTON, D.C. 20555-0001

May 26, 1999

MEMORANDUM TO: S, Singh Bajwa, Chief
' _ Project Section 1-1
Division of Licensing Project Management

FROM: - . Edmund J. Sullivan, Chief
NDE & Metallurgy Section
~ Materials and Chemical Engineering Branch

SUBJECT: SAFETY EVALUATION REGARDING STEAM GENERATOR TUBE
" INSPECTION INTERVAL FOR INDIAN POINT STATION UNIT 2 (TAC
~ NO. MA4526)

By letter dated December 7, 1998, as supplemented t 7 letter dated May 12, 1999,

Consolidated Edison Company of New York, Inic. (the licenses), proposed to amend the
technical specifications (TSs) for the Indian Point Station Unit 2 (IP-2). The proposed

. amendment would allow a one-time extension of the steam generator (SG) inspection interval in
TS 4.13A.2.a. The anmiendment would also remove the requirement of receiving NRC
concurrence on the licensee’s proposed SG examination program in TS 4.13C.1.

_ The Materials and Chemical Engineering Branch has reviewed the licensee’s proposed
“amendment request and supporting documentation. The staff finds the proposed amendment

- tobe acceptable, because the modification will not impact the IP-2 SGs’ ability to safely operate

for the entire fuel cycle and receiving formal NRC concurrence on the licensee’s proposed SG
examination program is not necessary.

Our safety evaluation is attached. This completes our review for TAC number MA4526.
Docket No.: 50-247
Attachment: As stated

CONTACT: Andrea T. Keim, EMCB/DE
415-1671



SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION
. STEAM GENERATOR TUBE INSPECTION INTERVAL
=77 INDIAN POINT STATION UNIT 2 |
'CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.
" DOCKET NUMBER 50-247

.

1.0 INTRODUCTION

By letter dated December 7, 1998, as supplemented by letter dated May 12,1999, Consolidated
. Edison Company of New York, inc. (the licensee), submitted a request to modify the technical
- specifications (TSs) for Indian Point Station Unit 2 (IP-2). The proposed amendment would
* . allow a one-time extension of the stéam generator (SG) inspection interval in TS 4.13A.2.a.
:The amendment involves adding a statement aliowing the SG inspection interval to coincide

- with the year 2000 refueiing outage (the Units 14th refueling outage) and no later than June 3,

- 2000." The amendment would also remove the requirement of receiving NRC concurrence on
the licensee’s proposed SG examination program in TS 4.13C.1.

- IP-2Is a Westinghouse four-loop pressurized water reactor with Model 44 SGs. Each SG

contains 3260 mill-annealed (MA), inconel 600 tubes.
2.0 BACKGROUND '

.. The applicable surveillance requirement for IP-2 at this time is TS 4.13A.2.a. This requirement
‘specifies that the SG inspections are to occur at intervals not exceeding 24 calendar months.
~ The licensee’s last surveiliance was performed during the 13th refusling outage and was
completed on Juhe 13, 1887. The licensee did not perform an inspection during the

S unscheduled maintenance outage commencing on October 25, 1897, because a minimum

interval of 12 months (as stated in Surveillance 4.13A.2.8) is required before taking credit for a

- subsequent inservice inspection. IP-2 was shut down for an unscheduled maintenance outage

{rom October 1997 until August 1998.
3.0 EVALUATION
The objective of the staff’s evaluation is to determine the impact of the proposed extended

“inspection interval on the structural and leakage integrity of the tubes, considering the extended
period that the plant was shut down. The staff has focused it's evaluation on the licensee'’s

L evaluations of 1) SG tube integrity for the previous and current operating cycles, 2) SG lay-up in |
- accordance with industry guidelines and the present cycle (cycle 14) chemistry control, and 3)

leakage monitoring and leakage guidelines.
3.1 June 1997 SG Inspection
The licensee pe_rfoi'med an extensive eddy current inspebtion_ in June 1897 (end of cycle 13).

- The Inspection included 100 percent examination using a bobbin probe on all inservice tubes. If
the tight-radius U-bends in rows two and three precluded passage of the Cecco-5/bobbin probe,

ATTACHMENT
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§ rotating pancake coil (RPC) was utilized. Row one tubes were previously preventively
plugged.” Any locations with distorted bobbin coil sighals were resolved by the Cecco-5 colls.

" AnRPC probe was utilized for further characterization of indications as necessary.

Tubes with indications evaluated at 40 percent of the wall thickness or larger, linear indications

- (axial or circumferential), Cecco-5 indications at fube support piate intersections, and tube roll

. Aransition cracks that were not rerolled, or indications that did not meet the F* distance were -
. .. plugged. Twenly tubes were plugged due fo passage restrictions of the 610 mil diameter

. bobbin probe. Seventeen tubes were administratively plugged due to passage restrictions of

the Zetec +point dent inspection probe (gimbaled +point probe). These tubes were examined
~:" bythe Cecco-5/bobbin probe but did not allow access of the +point probe. Eighteen tubes were
+ preventively plugged based upon an IP-2 study of tube support plate deformation.
Prior to tube plugging, the ficensee performed in-situ pressure testing on selected tubes
~ exceeding EPRI/Westinghouse screening criteria. .Four tubes in the tubesheet ‘revice area
- were found to have exceeded the Screening criteria and were subsequently in-situ tested. Two
~additional tubes were in-situ tested even though they were below the screening criteria. Those

- two tubes were selected because one was typical of tube rol transition cracking, and the other |

was an axial indication above the top of the tubesheet. No leakage was detected from the six
tubes that were in-situ tested. Test pressures of 1710 psi, 2500 psi, 2840 psi, and 5075 psi
were used to simulate indications under normal operating ditferential pressure, intermediate

pressure, steam line break préssure, and three times normal operating pressure, respectively.

-~ Each pressure was met and held for two minutés, The in-sifu pressure tests showed that the

SG tubes have maintained adequate structural integrity in accordance with Regulatory Guide
(RG) 1.121. The in-situ pressure tests demionstrated that RG 1.121 margins were met over the
. past operating cycle {cycle 13). On the basis of the licensee’s assessment, the staff finds that

' the structural and leakage integrity of tubes during cycle 13 was acceptable.

The licensee assessed the SG tube integrity for the remainder of the present operating cycle
(cycle 14) on the basis of the end of cycle 13 inspection and testing results. The severity of

- degradation at the end of cycle 14 was projected considering BOC degradation status,

- degradation growth rates, and-EOC allowable degradation. The severity of degradation at the

~ * EOC 14 was projected to determine if required structural and leakage integrity margins would

be maintained. The scope of the licensee’s evaluation included the following forms of

_ degradation: 1)top of tubesheet (TTS) pitting, 2) outer diaméter stress corrosion cracking .
- (ODSCC) in the TTS sludge plle region, 3) ODSCC in the tubesheet crevice, 4) primary water
Stress corrosion cracking (PWSCC) at the rofl transition région, 5) PWSCC at dented TSP
intersections, 6) ODSCC at dented TSP intersections, 7) PWSCC at row two U-bends, and 8)
..wear. The licensee’s evaluation détermined that the forms of degradation listed above did not
present a challengé to the 3AP structural margin criteria for the expected operating cycle length
of 21.4 effective full power months (EFPM). Based on & review of this portion of the licensee’s
assessment the staff expects the steam generator tubes will continue to satisfy structural and

- . leakage integrity requirements unider normal and accident conditions through the end of the
. currenf operating cycle (cycle 14). This conclusion is based on: 1) the licensee’s

. comprehensive eddy current examination and plugging practice at EOC 13, 2) the growth rates

.- of the degradation mechanisms.are expected to be similar to what was seen for cycle 13
operation, and 3) the licensee’s acceptable in-situ testing results on the limiting EOC 13
indications.
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3.2 Chemistry Assessment for the SG During Shutdown and the Present Operating Cycle

After the June 13, 1997, inspection, IP-2 gommenced operation. The Unit was subsequently

. shut down for an extended maintenance outage. During the outage the Unit remained in cold
-, Shutdown condition for. 304 days prior to restart on August 5, 1998. The licensee maintained
- the SG in wet fay-up conditions in accordance with EPRI guidelines by adding the appropriate

quanitities of ammonium hydroxide and carbohydrazide. The ammonium hydroxide was added

‘to control pH and the carbohiydrazide was added as an oxygen scavenger. For one hour each

day, when conditions péermitted, each of the steam generators were sparged with nitrogen for
one hour. This was done 1o drive off any air that may have entered the SG gas space.

The licensee performed routine sampling and analysis of the lay-up solution. The licensee
determined that the lay-up solution was maintained at acceptable alkaline and reducing

- conditions during the outage. However, the licensee did detéct a slight depression of the pH
. . which was attributed to dissolved carbon dioxide In the lay-up solution. The carbon dioxide v-as
" due to the reaction of the carbohydrazide and oxygen. The samples taken during the outage

indicated that no détectable dissolved oxygen (less than 10 ppb) was identified in any of the
SGs.

The concentrations of other potentially corrosive impurities in the lay-up solution were routinely

_ monitored during the outage period. The corcentrations of chioride, sulfate and sodium were

each maintained well below the 1000 ppm maximum that the EPRI guidelines recommend.

.The staff believes that the SG lay-up was maintained in accbrdance with industry guidelines

which were designed to minimize the potential for corrosion during wet lay-up conditions.

" Based on the above, the staff concludes that, dtiring shutdown, the SG were maintained at
. reduced temperatures and with water chemistry conditions that should have prevented further
degradation of the SG tubes.

Chemistry Control During Operation of Cycle 14
(August 1998 - April 1999)

.. Each of the SG were drained and refilled with condensate quality water prior to exceeding

200°F during startup for resuming cycle 14. SG chemistry has been maintained in accordance

- with EPRI guidelines for the present operating period (August 1998 - April 19989). SG impurities

have been maintained well below EPRI recommended action levels. No intrusions of impurities
{into the secondary plant have been observed that would indicate a condenser tube leak

-(chloride, sulfate, or sodium). tron and coppér corrosion products during this operating period

have been below the EPRI guideline recommended action levels for these corrosion products.

The staff finds the licensee’s water chemistry monitoring and procedures provide assurance
that corrosion during the operation period of August 1998 - April 1999 has been minimized.

3.3 Leakage Monitoring and Leakage Guidelines
The licensee stated that should unforeseen circumstances cause SG tube leakage, there are

multiple methods available to monitor primary-to-secondary leakage through the SGs. They
employ radiation monitors in the condenser air ejector, the SG blowdown line, and the main
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. steamline (MSL). In addition, MSL N-16 monitors are installed, which significantly enhance
- monitoring of MSL activity. In addition, TS 3.1.F.2.a.(1) limits the primary-to-secondary leakage
-0 0.3 gallons per minute (gpm) for eriy one SG. However, the licensee maintains an

. administrative limit of 0.1gpm. . This administrative limit provides added assurance that, should
... aleak develop during the operating cycle, it would be quickly detected to allow immediate
" mitigating actions to be taken.

.. The staff finds the licensee's leakage monitoring program provides assurance that should a
* - . leak develop during the operating cycle It would be quickly detected allowing immediate
mitigating actions to be taken before tube rupture occurs. ,

4.0 MODIFICATION OF THE PLANT TSs
The licensee proposes to add the following footnote to page 4.13-2;

. *Examinations scheduled for 1999 only, shall be conducted during the 2000 refueling
. outage which will commence no later than June 3, 2000. The scheduled examinations
“ will be completed prior fo retuin to service from the 2000 Refueling Outage.

The licensee proposes to modify TS 4.13C.1. to state:

The proposed steam generator examination program shall be submitted for NRC staff
review at least 60 days prior to each scheduled examination.

. The modification will require the licensee to submit for staff review their proposed SG

. examination program 60 days prior 1o the scheduled examination. The licensee will no longer
be required to get formal NRC approval for their proposed SG examination program. The 60
.days notice of the licensee’s proposed SG examination program provides time for the NRC to
review the examination program and determine if there are any concems to be addressed.

Modifications to TSs Sections 4.13A.2.¢, 4.13A.4.2.a, and Bases Section 4.13 will be modified
to be consistent with other licensees regarding NRC approval of the proposed SG examination
program.

The staff has reviewed the proposed modifications and finds them acceptable.
5.0 SUMMARY
Based on the above evaluation, the staff finds that conducting TS 4.13A.2.a during a mid-cycle

surveillance in June 1999 to be unnecessary. NRC staff concludes that the licensee’s proposal
" to allow a one time extension to the $G tube inspection interval is acceptable and that there is
Zeasonable assurance that SG tubés will maintain structura! and leakage integrity for the entire
cycle 14 operation. The staff also finds that since the licensee is required to submit their
"proposed SG examination program 60 days prior to the scheduled outage, receiving formal
NRC concurrence is not necessary.
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SUBJECT:  Proposed Amendment to Technical Specifications Regarding Steam
Oenerator Tube Inservice Inspection Frequency

|
. Punsuant to 10 CFR 50.90. Consollidated Edison Company of New York, Inc. (Con
“Bdison) transmits herewiih one (1) signed original and two (2) coples of
~ “Application for Amendment to Operating Licénsé;’ swom to on December 7, 1998.
. "'This application proposés amendments to the indian Polnt Unit No. 2 Technical
*"Specifications that would permiit a one-time only extension of the steam generator

- tube Inservice inspection interval for fuel cycle 14, and revises specific reporting

requirements to refleét an NRC request. Technical Specification Section 4.13A.2.8

* " requires steam generstor fube Inspections 1o be conducted at not less than 12
" "months and no Jatér than twenty- four calendar months after the previous

" " “Inspection, Technlcal Specification Section 4.13C:1 requires the submittal and
.. NRC concurrenice of the proposed sieam generator examination program. The

amendmenl to remove the s fequirement to receive concurrence is the reault

* of an NRC request and Is admlnlnnlm In nature.

_During the 1997 refueling outage, steam generator tube inspections were completed
‘(l.e., steam generator manway closed) on June 13, 1997, Following the completion
of thosé inspéctions, the unit was heated: upnbove 200 ¥ on June 30, 1997. Upon

" return to service from the refueling ouitage, the unit was subsequently stdown on

" " October 23, 1997 for an unacheduled maintenance outage. A cumulative duration
" of 304 days with ihe plant at cold shutdown (i.e.. below 200 F) had occurred before
" the plant was re-started on August 8, 1998. During thé perfod of cold shutdown the
~_steam generators were malntained in 8 wet lay-up condition by adding appropriste

quantities of ammonlum hydroxide and cnbohydmlde. The concentrations of

Impurities, Including dissolved oxygen, were malnituined well below industry
" reconimended maximuma while the stéam rmulon were in a lay-up condition. A

mid-cycle outage to perform periodic refueling cycle teating is currently scheduled

~ for November 1999, The lcnglh of this outage is eatimated to be 13 deys.

SR g, ©
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~ As aresult of this maintenance outage, and the scheduled mldocycle outage in
November 1999, Con Bdhon fias reschedulrd 1*-e start of the 1999 refueling outage

to June 30 2000,
In accordance with Technical Specificationd + La: opcmlon of Indian Point 2

o .~ beyond June 13, 1999 would not be permitted, Con Edison hereby requests that the
7 steamn generator Inspection period, based upon 24 caléndar months, be extended to
" fio later than June 3, 2000, ‘The proposed Technical Specification pages which

support this amendment fo Technical Specification Sections 4.13A.2.a, and 4.13

. C.lare provided as Atiachment A for your reviéw. Atiachment B to this

application for améndment reflects the safety assessment supporting this change as

~ " well as the conclusion that the proposéd change does nof constitute a significant
* huzards consideration as defined by 10 CFR 50.92.

No new regulatory commlitments are be!ng made by Con Edison in thia
correspondence.

Should you or your staff have any queativns regarding this matter, please contact
Mr. Charles W. Jackson, Manager, Nuclear Safety and Licensing.

Very truly yours,

/{:f %n W

Altachment
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: . Mr, Hubert J, Mlller
+ .. Reglonal Administrator-Region 1
. US Nuclear Regulatory Commission
" . 478 Allendale Road |
* King of Prussia, PA 19406 B

i

., .M, Jefferey P, Harold, Project Mnnqet
" _ .. Project Directorate I-1
.. Division of Reactor Projects VI
- US Nuclear Regulatory Commlulon ¥

Mall Stop 14B-2

" Washington, DC 2085$

- Senior Resident Inspector
- US Nuclear Regulatory Commission

PO Box 38

~ Buchanan, NY 10511

Mr. Paul Eddy

. State of New York Department of Publlc Service
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Albany, NY 12223 ‘?
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UNITED STATES OF AMERICA

v ooy "‘NucuzAn REGULATORY COMMISSION

;t

In the matter of ) g

!‘ )

. CONSOLIDATED EDISON COMPANY ) %  Docket No. 50-247
ORNEW YORK, INC. i )
(Indian Point Station, : ) o
Unit No. 2) ) - :
~ APPLICATION FOR AMENDMENT
W

Pursuant to Section 50.90 of the Reguledom of the Nuclear Reguletory Commission (*"NRC"),

" Consolidated Edison Company of New York, Inc. (“Con Edison™), as holder of Facility
. Operating | License No. DPR-26, hereby applies for amendment of the Technical Specifications
~* 'contained In Appendix A of that license, Specifically, Con Edison requests that the change
" specified in Antachmient A to this submittal be approved. The proposed change would permit a
" one-time only extension of the sicam generitor tube Insctvice inspection frequency for fuel cycle
14, Additionally the proposed administrative change would delete the requirement to receive
NRC concurrence of the proposed steam generator examlnatiom

- The specific proposed change to the Indian Point Unit No. 2 ‘l‘echnlcal Specifications is to

Sections 4.13A.2.2, and 4.13C.1 as set forth in Attachment A to this Application. A Safety

Assessment of the proposed change is set forth in Attachment B to thi. Application. This

assessment demonstrates that thie proposed change does not represent a significant hazards

" consideration as defined In 10 CFR 50.92(c).

As required by 10 CFR 50.93(b)(1), & copy of this epplicatlon and our analysis concluding that
the proposed change does nof constitute s significant hazards consideration has been provided to

" the approptiate New York State official designated to receive sueh amendments.

zgkazzggég Y f' T AAm ai;na

¥ Vice Presldenl

Subscribed and s_\grn to
before me this .2 day
of December, 1998

Notary Public

KAREN L. LANCASTER
. Notsry F"uwe. Bme o! New Yeih
o 80
Ouelmod in Weel

Torm Eapites ‘739 m
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g. Elugglng.umn is the degradation depth at or beyond which the tube must
be plugged or repaired. .

e

%
I_1. . ﬂm_ng_Ium_Enm[nangn is an examlnatlon of the hot-leg side tube
"© " length. This shall include the length from the point of entry at the hot-leg

tube sheet around the U-bend to the top support of the coid leg.

i Wamlmm is an examlnation of the cold-leg side tube
length This shall lnclude the tube length between the top support of the

- cold leg and the face of the cold-leg tgbe shest.
?

). E-Distanca is the distance of the exp;jnded portion of a tube which

- . provides a sufficlent length of undegraded tube expansion to resist
pullout of the tube from the tubesheet. The F* distance is equal to 1.25

inches and Is measured down from the bottom of the roll transition.

K ETualatube: f
L 7 :
o . 8)  With degradation equal to or greater than 40% below the F*

wed ~ distance, and b) which has no indication of degradation within the
T F* distance, and ¢) that remains in service.

8 Eleeving refers to tube repalr ichlovod by laser welded sieeving, as
' descrlbed by Westinghouse Report WCAP-13583 and 13088. Sleeving is
“usedto malntaln 8 tube In service or retum a previously plugged tube to
. servleo | o 3
4 . P ﬁ;
' : 'z'
8. Steam generator examinations shall bo conducted not less than 12
months nor later than twenty four calendar months after the prevlous
oxamlnatlon.' -.:,

b.  Scheduled examinations shall include éach of the four steam generators
in service.

L ‘_ | ;
AR ¢ Examinations scheduled for 1699 only, shall be conducted during the 2000 Refusling |
. Outage which will commence no later than June 3, 2000. The scheduled sxamlnatlom |
will be completed prior to return to service from the 2000 Refusling Outage. |

?:
<

Amendment No. L a2 ,é
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' ' "rub_éi s'ha!l'b_e"éoﬁsldered acceptable for continued service if:

. a  depth of degradation Is fess than:

"« 40% of the tube wall thickness, or

RS = 23% of the sleeve wall thickness ;

S e

AND “t

b the tube wm permlt passage of a 0. 61‘0" diameter probe and the strain in

" the tubs wall (ff measured) Is less than the tenslle strain criterion as

‘specified in the spproved examination program, or the tube will permit

x. n e passage of a 0.610" dlameter probe ln the absence of strain

e measurement.
3 ¢ the tubo Is an F* tube and meets a. and b. above the F* region.

J 220 2. Tubes or sleeves that are not considered accophb!o for continued service shall
Sk ' be plugged or npalrcd _

', TG W . |

, w3, E;-‘ " . . . : ‘ .

: 1. | The proposod smm generator examination program shall be submitted for NRC
) stalf review atlesst 60 days prior to each acheduled examination. I

o ‘} 2.  Theresults of each steam generator examlnaﬂon shall be submitted to NRC

TR o within 45 days aftcr the completion of the examination. A significant increase in

Pe the rate of denﬂng or significant change in steam generator condition shall be

S - reportable Immediatety.

?‘f 3 : 3. Anevaluation which addresses the long term integrity of smali radius U-bends
N beyond row 1 shall be submitied within 60 days of any finding of significant

T | hour-glassing (dosure) of the upper support plate fiow slots.

4.  Restart afterthe schodu!od steam generator oxnmlnatlon need not be subject to

NRC approval.

A R

Amendment No. | 4.13-8
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BACKGROUND .

- EEah s

During the 1997 refueling outagé inspections of the Indian Pbint Unit No. 2 steam generators

.. were completed (i.c., stéam genérator manway ‘closed) on Junt 13, 1997, The original
‘.7 ‘examination program submitted to the NRC was expanded to; “include full length examinationof  *

7 all steam generator tubes. Following the completion of thosc'inspeclions. the unit was heated-up

.~ above 200 F on June 30, 1997 Upon retumn to service after the 1997 refueling outage, the unit
.. was subsequently shutdown on October 25, 1997 for an unscheduled maintenance outage.
3 During this extended maintenance outage, the steam generators were maintained in a cold
 shutdown condition, minimjzing the effects of corrosion and deterioration. On August S, 1998,

Indian Point Unit No. 2 was heated above 200 F and returned to service. A duration of 304 days

o " in cold shutdown (i.e., below 200 F) had accumulated before the plant was re-started on August

‘than June 3, 2000.

. JUSTIFICATION FOR REQUESTED CHANGES

- 8,1998. A mid-cycle ontagé to perfonn instrument calibrations is currently schcduled for

November 1999. The duration of this outage is estimated to be 15 days.

REQUESTED CHANGBANDPURPOSB - ;

i ‘
The prbposcd changc would permit a one-time on!y extension’ vof the steam generator tube

 inservice i inspection interval for fuel cycle 14, The extcnsiomwould permit steam generator tube

inspections to be conducted durlfg the next refueling outage Much would commence no later
.,; d

Technical Specxﬁcatlon Section 4.13C.1 requires the submittal and NRC concurrence of the
proposed steam gcnerator cxamination program. The proposed amendment to remove the

~ requirement to receive concurrence is the tesult of an NRC request and is administrative in

fature.

?
1
;

BASES ]
In accordance with Indian Point Unit No. 2 Technical Specification Section 4.13A.2.8, and the

" completion date of the last steam generator inspections on June 13, 1997, the next inspection
~would nomuﬂly be required by June 13, 1999, If this mquircment is maintained, an additional
" mid-cycle outage will be n:quired, which will incur unnecessary personnel radiation exposures

and increased challenges to enginecred safety features.

. The Indian Polnt Unit No. 2 steam generator inservice inspection program is based upon the
guidance contained within Regulatory Guide 1.83, “Inservice Inspection of Pressurized Water
" Reactor Steam Generator Tubes,” Revision 1, dated July 1975. The purpose of this surveillance
is to provide reasonable assurance of equipment integrity necessary to operate without
experiencing tube rupture or tube leakage in excess of specified limits. This is accomplished by

l i
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Identifying and removing from scr?icc defective steam gencrat%’r tubes.
1) ‘o
~ Details of the Indian Point Unit No 2 steam generator tube insémcc inspection program
_proposed for the thirteenth refueling outage were submitted to the NRC in Con Edison letter
~dated February 7, 1997. The original scope was subscqucntly expanded during the outage, to
- include full length examination of all stéam generator tubes. This change was primarily due to
the indications discovered at the hot lcg and cold leg upper support plate locations. A
. comprehensive inspection was performed. Baséd on the results of the inspections, assessments,
“and associated tube repairs, the steam generators were determined to be acceptable for continued

N “service at full power. The resuits of the 1997 refueling outage stcam generator inspections were
“submitted to the NRC via Con Edison letter dated July 29, 3997

Following completion of the steam generator inspections on Jun‘c 13, 1997, and commencement
. of power operation, Indian Point Unit No. 2 was subsequently shutdown for an extended
" maintenance outage. During this cutage the unit remained in cdld shutdown condition for 304
days prior to restart on August S, 1998, "An additional 5 days at’cold shutdown is anticipated as a
~ result of the planned mid-cycle outage to perform pcriodxc rcfucl-mg cycle tests. Based upon
similar criteria previously accepted and documented in NRC lcu'cr to Con Edison dated April 9,
1997, the resulting 309 days at cold shutdown would thcorctically permit extending the current
" inspection interval to Apnl 16,2000. The basis for acceptance Bf this increase in the technical
specification limit is the “non-operating” stéam generator time between the last inspection and
the upcoming inspection. ‘An additional 48 days is requested in order to support commencement
of the refucling outage scheduled for June 3, 2000, Extending the steam generator “operating”
duration by 48 days would not signiﬁcamly increase wear which might lead to tube failure. A
" review of past steam generator eddy current data indicates no appreciable growth trend. The
“ wear indications identified in the 1993 and 1995 examinations were reviewed against the 1997
results. For the 21 indications identified in 1993 and 19935, seven (7) indications showed no
change, four (4) di sappcmd. four (4) decreased in depth, and si; (6) increased in depth. The
_ nominal fncrease or decrease of the indications, excluding disapPearcd indications, was 3-4%,
~ which is within the accuracy of the eddy current measurements. ! Thus, wear growth was not
‘appreciable. Degradation of the steam generator tubes dueto stfcss corrosion and pitting is a
. chemical process which is dependent upon temperature. Corrosnon rate gencrally decreases by a
factor of two for each 18 F temperature reduction. Since the steam generators were maintained
in cold shutdown temperature conditions, the environment for corrosion was reduced to an
_inconsequential Jevel. No apprcciablc steam generator tube wedr or degradation is cxpcctcd asa
" result of this extenslon. Asa result, Con Edison has a high lcvcf of confidence that corrosion
* growth and new corrosion initiation during the cold shutdown were essentially non-existent, and
 the steam generators are prepared to operate for a full fuel cycle without incident. In support of
this conclusion, we provide the following

¢ TUBE INSPECTION - The results of the steam generator tube eddy current examinations
“conducted during the 1997 refueling outage were submitted to the NRC via Con Edison
letter dated July 29, 1997. ‘A combination Cecco-5/bobbin probe was utilized for the
majority of the eéddy cumnt)csting The Cccco-Slbobbin probe was qualified to the EPRI
. '.i':
i
2 it
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i
PWR Steam Generator Examination Guidelines. As part of lhe Cecco-5 (Cecco)
+quajification program, a C-Scan br topographical presentation’ graphlcs package was
~'developed and incorporated into the Cecco-5 data analysis guidelines. This data
‘presentation graphlcs Is an enhanicement to the eddy current d§ta analysis. The original
~ examination program was expanded to include full length exafhination of all steam
- generator tubes. This scope expansfon was made because of the Cecco indications found
at the hot leg and cold leg upper support plate locations. Addxixonully, all sludge pile pit
" indications were characierized by the +Point prof ¢ to determine if crack-like indications
" could be associated with the pits. Sludge pile pitting and AVB wear were dispositioned
~ bythe bobbin analysis in the absence of a +Point linear indication. All other indications
" "were dispositioned based on the examinations with the Cecco probe. Tubes with
indications evaluated at 40 percent or greater of the wall thickness, linear indications
- (axial or circumferential), Cecco-$ indications at tube support plate intersections (both
chiaracterized by +Point and not confirmed by the +Point probe), and tube roll transition
cracks that were not rerolled, or did not meet F*, were pluggeg

. REDUCED TEMPERATURE - Imergranular attack/stress cofrosion cracking (IGA/SCC)
: - growth is well understood to be accelerated by increasing temf)eraturc Reducing
temperature is a proven method to slow both initiation and growth. The effect of reduced
... temperature can be estimated using the Arthenius equation ana assuming an average
~ value of activation energy of 57 kca!lmo!e This results in decrease by a factor of two in
‘corrosion rate for each 18 F temperature reduction, Since the steam generators were
" maintained at cold shutdown conditions (below 200 F), instead of the normal operational
© ot leg temperature of 590 F, the corrosion rate during the cold shutdown period can be
~ considered to have been essentially halted.

. WATER CHEMISTRY - The industry guide to water chemistry control is the EPRI
* Primary and Secondary Chemistry Guidelines. In October of 1997 the steam generators
‘were placed in wet lay-up by adding the appropriate quantities of ammonium hydroxide
_and carbohydrazide. Carbohydrazide was added as an oxygen scavenger in place of
hydrazme The Industry has recently recognized that carbohydrazide is a much more
‘effective oxygen scavenger than is hydrazine at the cold tcmperatures of wet lay-up. In
additfon, carbohydrazide does not pose the industrial hygiene gonccms that hydrazine
does, During the outage when conditions pcmﬁtted each of the steam generators were
sparged with nitrogen for one hour each day to drive off any mr that may have entered the
steam generator gas space, With the exception of the time pefiod during which
malritenance activities associated with the blowdown isolatiori and main steam safety
valves did not pcrmlt nitrogen sparging (16% of the total humber of outage days), the
_steam generators were required to be sparging Routine sampling and analysis of the lay-
- "up solution indicated that the fay-up solution was maintained at an acceptable pH during
the outage. A byproduct of the carbohydrazide and oxygen reaction is the formation of
' carbon dioxide. A slight depression of the pH of the lay-up solution was measured as a
result of the dissolved carbon dioxide in the lay-up solution. The concentrations of
impurities, including dissolved oxygen, were maintained well below industry

3
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- recommended maximums while the steam generators were in a lay-up condition. This
. cargful control of impurities provides 8 measure of added confidence that there was no
“significant change in the condition of the steam gcnerator tubes during the cold shutdown
period, ;
Indian Polnt Unit No, 2 emp!oys tadhtion monitors in the condenscr air ejector, in the steam
generator blow down line, and In the main steam line, Maih Steam line N-16 monitors have also

- been installed to enhance. monitoring of main steam line activity. Furthermore, Technical
~_'Specification 3,1.F.2.8(1) limits primary to se¢ondary leskhge t0 0.3 gpm in any steam generator
- which doey fiot contain tube sleeves; however, Con Bdison,malntalns an administrative limit of
7+ 0.0 gpm. This provides assurance that, shosild a leak dcvc!bp during the operating cycle, it would
. be'quickly detected to aflow Immediate mitigating actions to be taken., There are currently no
: * tube sléeves installed in the IndianPoint Unit No. 2 steam generators

. Actlvities associated with a sleam generator Inspection for Indian Point Unit No. 2 typically incur
‘a radiation exposure of approximately 40 person-fem per inspection. Performing a mid-cycle
sieam generator inspection solely to conform to the letter of the technical specification, without
‘any corresponding safety benefit, is inconsistent with the principles of As Low As Reasonably

~ Achievable (ALARA).

;
‘3

- Finally, the Indlan Point Unit No. 2 steam generator inservice inspection program is based upon
~* the guldance contained within Reguifatory Guide 1:83, "lns;rvlce Inspection of Pressurized Water
"'Reactor Steam Generator Tubes,” Revision 1, dated July 1975. The regulatory guide requires
~that subséquent inservice inspections be no more than of 24'calendar months afier the previous
‘Inspection. However, EPRI Report TR-107569-V1IRS, “PWR Steam Gencrator Examination

Guidelinés: Revision 5” dated September 1997, specifies that subsequent inservice inspections
be performed at the end of each fucl cycle or 24 EFPM, whichevcr is less. The cycle 14 core

~ design life Is 643 EFPD or approximately 21.4 EFPM.

CONCLUSION

In conclusion, the extenslve inspection completed in June 1997 and the benefits of the cxtcndcd

) ‘cold shutdown condition of the steim generators work together to ensure that the Indian Point

Unit No. 2 steam generators are In a condition that can be reasonably expected to safely and

" reliably support full power operation for the entire fuel cycle. However, should an unforseen

circumstance cause leakage which exceeds guidelines, a number of systems are available for

" fimely detection and mitigation. Additlonnlly the proposed administrative change to delete the

" requirement fo recelve NRC concurrence of the proposed siéam generator examinations will have

" no bearing on the actual results of the steam génerator examlnalions Thus, there is no adverse
‘consequence to public health and safety that might result frc])m granting this request for technical

specification amendment. - i,
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The proposed changes do not involve a significant hazards consideration since:

The proposed change does not involve a significant ingrcase in the probabilit;'r or
consequences of an accident previously evaluated. “

The proposed change does not ,!nvo}ng any physical modifications to the plant or
‘modification in the methods of plant operation which could increase the probability or

_consequerices of previously evaluated accidents. The proposed change permits an

extension of the current stearn generator tube inservice inspection cycle. This extension

. would allow the steam generator tube examinations to be conducted during the 2000
- refueling outage which will commence no Jater than June 3, 2000. The basis for
" acceptance of this increase in the technical specification limit is the “non-operating”
- steam generator time between the last examination and the upcoming examination.
Extending the steam generator “operating” duratjon by 48 days would not significantly
- Increase wear Which might fead to tube fallure. No appreciable steam generator tube
* wear or degradation is expécted as a fesult of this extension. This change will not affect

the scope, methodology, acceptance limits and corrective measures of the existing stcam
generator tube examination program. The probabilityind consequences of failure of the
steam generators due to leaking or degraded tubes is not increased by the proposed

" change. Additionally the proposed administrative change to delete the requirement to

receive NRC concurrenice of the proposed stéam generator examinations will have no
bearing on the actual results of the steam generator examinations. Therefore, the
probability and the consequence of a design basis accident are not being increased by the
proposed change.

The proposed change does not create the possibility of a new or diffcrent kind of accident
from any accident previously evaluated. ' ~

Plant systems and components will not be operated in @ different manner as a result of the

~ proposed Technical Specification change. The proposed change permits the upcoming
‘steam geneérator tube examination to be conducted during the 2000 refueling outage that
* will commencé no later than June 3, 2000. There are 0 plant modifications or changes

in methods of operation. This extension is based upon the “non-operating” steum

*generator time betwéen the last examination and the uficoming examination. Extending

the stcam generator “operating” duration by an additional 48 duys would not significantly
increase wear which might Jead to tube failure. The proposed extension will not increuse

"~ the probabillty of occurrence of a tube rupture, increase the probability or consequences
-of an accident, or create any fiew accident precursor. - Additlonally the proposed
_administrative change to delete the requirement to recelve NRC concurrence of the

proposed steam generator examinations will have no bearing on the actual results of the -

‘steam gencrator examinations. Therefore, the possibility for an accident of a different

type than was previously evaluated in the safety analysis report is not created by the

S




proposed change to the Technical Specification.
¢ ' , '
The proposed change does not involve a significant reduction in a maxxm of safcly

The proposed change to Technical Specnﬁcation section 4.13A.2’a will not reduce the
' margin of safety. This amendment involves an extension of the current steam generator

o o mbeinserviccinspecﬁoncycle.‘lbebasisfoncceptanceofthxsincreascinthetechmcal
- specification limit is the

ing™ steam generator time bctween the Jast
" examination and the upcommg examination. Extendmg the steam generator “operating™
- duration by an additional 48 days would not signifi cantly increase wear which might lead
- totube failure, No appreciable steam generator tube wear or degradation is expected as a
~ result of this extension. Addxtional!y the proposed administrative change to delete the
~ sequiremient to receive NRC concurrence of the mposed steam generator examinations
~ will have no bearing on the actual results of the stéam generator examinations.
Thmfon. the accident analysis assumptions for design basis accidents are unaffected and
the margin of safety is not decreased by the proposed Technical Specification change.

_Based on the preceding analysis it is concluded that opcrauon of Indian Point Unit No. 2
in accordance with the proposed i unendmem does not increase the probability of an
* accident prev:ously evaluated, does not create the possibility of a new or different kind of

" accident from any accident pxevnous!y evaluated, nor reduce any margin of plant safety.

_Therefore, the license amendment does not involve a ngniﬁcant ‘Hazards Consideration
“as defined in 10 CFR 50.92. o 3

-
3

The proposed change has been reviewed by both the Station Nuclear Safety Committee

(SNSC) and the Nuclear Facilities Safety Committee (NFSC). Both Committees concur

‘with the proposed change.
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o - - ' Comaidated Ecieon Compeny of New Yo, ing.
C L indien Poirt 2 Buation :
v Brosdwey & Bleskiey Averne A i
Suchanen, New Yok 10811 - a,g
i wrm?)gtm ‘ May 12, 1999
i T bagen: (917) 4870008 v .
A Fax: @14 1344718 " Re: Indian Point Unit No. 2
: " Docket No. $0-247

... Document Control Desk '
" ..", US Nuclear Regulatory Commission ‘
- Mall Station P1.137 - i
~ Washington, DC 20555-0001 ’

Subject: . Response to Request for Additional Information - Proposed Amendment
7" to Technical Specifications Regarding Sicam Generator Tube Inservice
" Inspection Frequency A

. |
Reference: 1)  Con Edison Letter to USNRC de!l  December 7, 1998 entitled

* “Proposed Amendment 1o Tech' 7 ol Specifications Regarding
" “Steam Generator Tube Inservi. '_lﬁmpecﬂon Frequency”

- 2)  USNRC Letter to Con Edjson datéd May $, 1999 entitled
.. “Request For Additional Informstion ~ Regarding Indian Polnt
“ Nuclear Generatlng Unit 2 Steam Genetator Inspection Interval

- One-Time Extenslon (TAC No. MA4S26)"

. By letter dated December 7, 1998, Consolidated Edison Company of New York,
" "Ine. (Con Edison) submitted a proposed amendment to the Indlan Polnt Unlt No. 2
... (1P-2) Technical Specifications that would permit a onc-time extension of the steam
. generator tube inservice inspection Interval for fuel cycle 14. This amendment
* . would be a one-time change to the 24 calendar month steam generator inspection

‘ pedod for IP-2 3

. On May 4, 1999, Con Edison and NRC personnel discussed areas where additional
" information was nceded In order to assist the safF n It review of the proposed
" amendment request. As a result of th discusslon, a list of requested additional
. Information was transmitted to Con Edison via Reference 2. Pursuant to 10 CFR
. 50.54(f), this letier and attachments provide the response of Con Edison to NRC's
.7 sequest for sdditional informatlon dated May $, 1999, Atiachment | to this letter
7. contalns the requested information. Attachment 2 provides additiona! proposed
. pages for Technical Specification Sections 4.13A.2.¢,4.13A.4.2.0, and 4.13 Basis
7. that support this amendment. Con Edison has evaluated this additiona! information
" and determined that it does not invalidate the original no significant hazards
~ determination provided in our letter dated December 7, 1998,

-~ ;
2078304 308, - T onu



_ msteamgenemortubehu

tions that this amendment would extend become due on June 13,
1999, Thercfore itis requested that this proposed lmendment receive an expedited review.

No new regulatory commitments are being made by Con Bdleon in this correspondence.

Subscribed and s

" before methistﬂ_
" of May 1999

Nomz Public
LANCARTER
Puhur *4 s: w ek

N 2
Cuaiified 'n \, . stete County

' ‘Amhmenu e ql

. Should you have any questions regarding this matter, please conmt Mr. John McCann,
‘Manager, Nucteu Safety and Licensing.

‘.'

Very truly yours,
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.. Mr. Hubert J, Mlller
.+ Regional Administrator = Reglon 1
.-+, US Nuclear Regulatory Commission
' 475 Allendale Road
King of Prussla, PA 19406

- . Mz, Jefferey F. Harold, Project Manager
- Project Directorate I+3

- Division of Reactor ProJects 111
_US Nuclear Regulatory Commission
Mail Stop 14B-2
Washington, DC 20855

.. Senlor Resident Inspector
* US Nuclear Regulatory Commission
PO Box 38

Buchanan, NY 10513
_ Mayor, Village of Buchanan
236 Tate Avenus

- Buchanan, NY 10511

_Mr. Jxck Spath

New York State Energy Research and Dmlopment Authority

" Cotporate Plaza West
286 Washington Ave Extension
~ Albany, NY 12223-6399
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ATTACHMENT 1 °
i
_ RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
REVIEW OF TECHNICAL SPECIFICATIONS AMENDMENT REGARDING
A ONE-TIME $G INSPECTION INTERVAL EXTENSION
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CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.
- 7. INDIAN POINT UNIT NO. 2
" DOCKET NO. 50-247
MAY 1999
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.For each degradation mechanism, piease .ﬁovlde & general dm,,’pthrg of the operational
- asseasment methodology used to ensure that SG tube Iniegrity will be maintained for the entire
" fuel cycle (cycle 14), The description should Include an explanstion of the predictive
S :nethodolﬁ:gzh flaw growth rates, and NDE uncértainty used to determine structural and accident
cakage integrity. %

Response -

. ‘The degradation mechanisms that were evaluated for the _cond,lt_!c'ng! monitoring assessment
following Cycle 13, leading to the operatiorial assessment for the upcoming Cycle 14 are

PURPRFYY "V

" summarized below. .
Bitiing Above Top of Tubeshest 1
 The majority of freespan indications detected at Indian Point 2 h‘ve been due 1o pliting attack on
. thetube OD in the sludge plle reglon. The pit indications observed st EOC 13 were judged to be
* normal for IP-2 and to not represent clther a burst of leakage potential, Tubes which exhibited
. numerical % depth bobbin calls or “PIT" based on +Polint characjerization were reviewed to
... determine the relative severity of the Indications. Where possible, +Polnt voltages were
... compared with the bobbin % anid voliage values, since the bobbifi technique Is quatified for
" depth estimation under EPRI's Appendix H criteria. i

3 :
The maximum indicated pitting depth of 45% found in 1997 will'not challenge the tube d
. sructural or leakage integrity, Similarly, sludge pile pitting would not be expected to representa
. burstor sieam line break leakage potential at EOC 14, since the réported maximum lengths and ;
. depths were well below the In-aitu burst screening threshold parameiers, While specific growth
. rate analyses of plt indications at IP-2 were not performed for EOC 13, historical Information
~ suggests that the average growth characteristics of pits are less than 10% through-wall per cycle.
For plt indications to represent a challenge to structural or léakage iniegrity, the pit diameter
" mustapproach 0.3 to 0.4 inch, and depths must approach the 80% range. Bobbin voltages of
~ such Indications would exceed 10 voits. The 60% deep, 0.187 inch diameter flat bottom hole of

~ the ASME standard ylelds a voliage of about 4 volts. The non-degraded tube materlal
- _surrounding the pit acts 1o significantly reinforce the degradation, and prevents tearing of the
‘base metal, Based on historical data, typlcal pit diameters are expected to be about 0.10t0 0.18 .
.- Inch. "The expected failure mode of a postulated pit I Jicatlon would be nupture of the degraded
" tube material In the plt reglon In an axlal mode. This opening Is €xpected 10 be blunted by the
non-degraded tube material surrounding the pit. §

- The 45% depth for R3S C19 8023 was the production call recorded using the bobbincoll rom
" tho Cecco-S/bobbin combination probe, with a reported voltage of 0.52 volts. The bobbin coll
" signal from the combination Cecco-S/bobbin probe was used for plt sizing in 1997, Historical |
review of the eddy current data reports shows that the 1998 depth of the plt indicationon R3S~ .

C19 5023 was 34% through-wall, 043 volts, using the combinatlon Cecco-$/bobbin probe and

27% through-wall, 0.40 volts, using the standard bobbin. The bobbin colls on the combination

i
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. .. Cecco-5/bobbin probe and the standard bobbin are lhg?;una. and the 7% difference in through-
-7 walldepth {8 within limits of probe repeatability and | iirt of the NDE uncertainty. This implics e
.. depth growth of 11% through.wall, and 0,11 volis voliage growth using the combination Cecen-
7, $fbobbin probe, and 18% through-wall using the combjnation Cécco-$/bobbin probe from 1997
" and standard bobbin ffom 1995, The 41% depth call for R31 C15 SG24 in 1997 was recorded
... using the bobbln coll from the combination Ceceo-$/bobbin probe, with & reported voltage of
- L2 volts. In 1997, the standard bobbin depth was 22%, with a 1,00 volt response. Historigal
" review of the eddy current data reports shows that the 1995 bobbin depth of the pit indication on
. R31-C18 5G24 was 33% through-wall, with & voltage of 0.66 volts using the standard bobbin
..~ probe. The combination Cecco-S/bobbin probe was not used on this tube in 199S. This implies
... agrowth of 8% or (-) 11%, and volinge growth of 0.48 volts or 0,34 volts, dependent upon the
~ probe, The 1993 standard bobbin depth of the pit indicktion on R31 C1$ was 32%, witha
voltage of 0.26 volts. - :

ODSCC In the sludge pile was detected for the first tinie in the 1997 Inspection. Comparisons of
-, 1997 and 1995 bobbin date suggest that significant change had occurred, since in 1995 only one
_ - tube exhibited a signal similar to thosé observed in 1997, The 1997 Indication production eddy
. - current data for the +Polnt probe was 0.71 volt with a 48% maximum depth and & 0.54 inch

.. length. In-situ pressure testing at a maximum pressure of S075 psi (equivalent to approx. 4613

~ psl at operating tempersiture) did not result in burst or Iéakage. Other OD sludge pile indications
- weredetected but did not meet more than one of the screening parameters. Recent +Point depth
.. sizing evaluations performed by Westinghouse for axfal ODSCC indicate that flaw average depth

~  standard deviation measurement ervor is about 10% through-wall, A 20% measurement

uncertainty allowance s provided in the in-situ screening parameters.

# ‘
~ Based on +Point depth profile analysls, the maximum voltage was reported as 0.58 volts, the
.. maximum depth was reported as 69%, average depth as'48% and length 83 0.5 inch. The
*calculated burst pressure based on the depth profile input and lower tolerance limit (LTL)
- 'material property values was 6126 psl at operating conditions. Therefore, a 1536 psi margin
~ against the 3AP struciural capability requirement of 4590 psf for Indian Point 2 was provided for
~~ this flaw at EOC 12, The Indication on this represented;the limlting sludge pile ODSCC
* " indication. 1t should be noted that the average depth from proflling did not exceed the screening
~ criteria for in-situ testing. 2

.. This indication was not +Point inspected in 1995, but was inspected using Cecco-S. In 1997, it
. represented the limiting indication, Average depth detection threaholds for axial ODSCC are in
-~ therange of 20% to 30% through-wall {Probabllity of Detection (POD) about 0.2 to 0.5} for both
* the Cecco-S and +Polnt, therefore, assuming the +Point depth profile 1o be accurate, the growth
. Inaverage depth for Cycle 13 is bounded by about 18% to 28% for sludge pile ODSCC '
" Indlcations. Since all detected indications were repalred, the modest growth would lead to
:;cep::le EOC structural integrity even if 40% to $0%average depth indications were not
ected, '.
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. . While ODSCC in the sludge plle reglon Is a new mechanism at Indian Point 2, the 22 indications
. .. Uetected represent 0.17% of the total tube population. Therefore, based upon the observed
- . Sludge pile flaw eddy current charscteristics at 1P-2 and in-situ testing results, from more
.- limlting flaws at similar plants, it can be concluded that this corrosion mechanism would not
‘represent either a burst or steam line break leakage potentlal at EOC 14,

. During the 1997 inspection, there were several ODSCC titbeshest crevics Indications. The
.. condition monltoring assessment methodology uudeonc‘ihded that the tubesheet crevice

.. ODSCC detected at EOC 13 would not have contributed to primary to secondary leakage during
~ 8 postulated stear line break event. The Indications were characterized with the +Polnt probe.
“The indication with the largest +Polnt indication was In-situ pressure tested, as well as the three
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~ .. others that exceeded the scresning pérameters, The burst scroening parameters were based on 1)
erack voltage, critical of threshold, 3) maximum dépth, and 3) depth profiling. The characterized
.. Indication lengths, based on depth profiling ranged from .02 10 6.70 Inches. The four tested
. tubes showed no evidence of leakage. The tubes were tesied &t a nominal cold pressure of 2000
~ pal (which Is equivalent to approx. 2636 psi at operating u;mpmnm)

- The four ODSCC crevice lndiuuong in-aitu tested at _80(5.1_3 ranged in maximum voltage from
. 1.18103.64 volts (by +Polni). No leakage was detocted af 2900 psl.” Axial ODSCC Indications
- within the crevice are restrained from burst by the presence of the tubesheet, and therefore

‘represent only & leakage potential, As the most limiting indications at EOC 13 were successfully

tested without leakage, it is highly unilkely that leakage w%uld occur at BOC 14.

. 8ince no changes are anticipated in the operating temperatiires for Cycle 14, and the anticipated
‘cycle length is approximately 7% longer compared to Cycle 13, & more extensive crevice
degradation condition s not anticipated. During the cold shutdown period, the cold shutdown
‘metal temperatures would not contribute to degradation of the tubing.

Boll Trnaltion PWSCC (Primary Water Stress Corroslon Cracking)

.. An approximately % inch long tube Indication located In the original hard roll reglon was in-situ
. lested. The indication was leak tested to show that Indications typleally reroll repaired did not
..., represent a leakage potential at EOC 13 condltions. The Iridication was characterized with a
" . combination bobbln/RPC probe. No leakage was detected:: The testing was done with a
" maximum pressure of 2000 pal (which is equivalent to 'lpggox; 2636 psl a1 operating
temperature), p

-, Inadditlon, the largest number of indications wers 4««;03 in the origina! roll expanded regions.
. These Indications wers located below the additional F® reroll expansion repalr, as such, these

o indications do not tepresent a leakage potential under any éondition since the sound roll |
abov the indication prevents primary to secondary Iuhgg. “rath

There were throe clrcumferentlal Indications In this reglon of the steam generators. One of the
 tubes in-situ tested had both an axial ODSCC in the tubesheet crevice as well a clrcumferential

FZ Tyeer G ON



<. . Indication, The location of the testing mandre! tested both indications. The tube showed no

. svidenice of leakage. The other clrcumferential indications were characterized by the +Point

" probe, and subsequently analysls determined that the remaining sound cross section was capable
- of reslsting a tensile overload fafture. The tube was iater rerolled and met the F* requirement for

 “éontinued service. §

Plugging determinations at dented tube support plate intengggl‘on_n used the most conservative

" Inspectian technlqus vallsble, Priof to the start of the 1957 examination, EOC 13, Con Edison

imade a declalon to conservatively use the Cecco-$ probe as the probe-of-record. PWSCC at

.. .dented tube support plate intersections were plugged bﬂe'}ﬁmﬂw on the Cecco-$ response.
... Ofthe 34 Cecco-$ dented tube support plate possible Indications ~* 1gged, 23 were located at hot
. leg derited tube support platés. Of the 23 total hot leg Cecco-$ I ations inspected with +Pont,
* 32 produced NDD (No Degradation Detected) responses, and the'single cunfirmed ID indication

. tube upport plate motln during & posulaedsteanlng

 wasreported with a length of approximately 0.34 Inch, entiely contalned by the tube support
_. " 'plate. The global denting condition at IP-2 tube mypon_gxr:tc Intersections will act to preclude
. T 8 postulaid steam line break event. Therefore, as the

. Indlcations are expected to remialn within the tibe support plates, these indications would not

~ represent & burst potentlal, Postulated axlal PWSCC flaws éxtending out of the TSP would

. require a through-wal length outside of the plate of about 0.8 Inch. For Indian Polnt 2, 2 0.42
Inch long, 100% through-wall over the entire length flaw would be expected to provide integrity

' conslstent with the AP structural réquirement. EPRI data for rol] transition burst tests shows

" thatthe restrainlng effect of the roll Interaction with the tubesheet prevents the lower crack tip
. Trom opening, thereby “reinforcing” the flaw, and providing burst pressures in excess of those
calculated assuming the flaw were a freespan flaw. This relnforcing effect produced burst

... pressures equivalent to Tlaw lengths reduced by about 0.1 Inch. A similiar effect Is expected at
' theedge of a dented TSP. The constraining effect of the denit will prevent the crack tip adjacent
© ... Motheedgeof the TSP from opening, and therefore will provide added atructural Integrity, Lack
... . of +Polnt probe tesponses in thess tubes may suggest that the degradation extent was below the
detection threshold of the +Polnt prode for this condition. It {s expected that the +Polnt coll is

able to rellably detect stnicturally significant PWSCC flaws In a dented tube support plate

" Intersection. Lack of a +Point response may also suggest that the Cecco-$ probe may have been

.. Influenced by some othet causal mechanlsm, such as OD tube deposlts.” As through wall lengths
" on the order of 0.18 Inch may represent a fower bound for steam line break leakage at & non-

" dented tube suppont plae Intersections and would be expected to be rellably detected by the

+Polnt, the lack of a +Point responae strorigly suggests that these Intersections would not

represent a leakage potentlal duririg & postulated steam line reak event as the denting condition
f:ngef through wall lengths to support l!nelm line break leakage.

The denting phenomenon at IP-2 was a concem entcﬂng'!nt; the EOC lﬁ examination due to the

. observance of PWSCC ot other plants with large rumbet of dented tube support plate

Intersections. Howevez, only 34 tubes were plugged at dented tube support plate Mitersections.

o Allof the 34 tubes were plugged based on the Cecco-$ suggestion of the presence of possible

" degradation. The 1997 inspection program strongly suggests that the denting occurrence at 1.2
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" specifically forplts Is not Included. As discussed above, P

has not accentuated a PWSCC concern, and may be attributed in part to the refatively low Tox

~ value of the Unit.

QDSCC at Dented Tube Supnort Plate Intersections

¢

. Atotal of eleven cold leg dented tube support ph!_e"lnte.nétlom were identified with the Cecco-
.7, .5 probe as possible indications; all wete +Point inspected.; Two were found to contain ODSCC
.....Indicatlons and one wis reported to contain a volumetric Indications based on the +Point -
., responses. As with the hot leg intersections, the tube support plates woutd be expected to remain
- adjacent to the indication, thereby precluding burst during ' postulated steam line break event.

Only one of these dented Intersections restricted passage of the 0.640 inch diameter Cecco-$

.. probe, due 10 & restriction at & Jower elevation support plaie. None of the indications at dented
.~ tube support plate (elther 1D or OD Initlated) confirinéd by the +Point extended out of the plate
- while the longest indication was reported a1 0.37 inch, -

EWSCC at Row 2 U-bend ‘
For the first time, a Row 2 U-bend PWSCC indication was found. The dimension of the

. Indication by +Point characterization was below the In-situ screening threshold for Row 2 U.
~ bend flaws. All Row | tubes were preventively plugged prior to operation for a non-tube related
- 1Issue. As this represents the ficst detected U-bend indication after approximiately 23 years of

operation, any growth rates ssoclated with this indication Would be considered minimal.

Please discuss the results of your condition monitoring assessment conducied during your most
© . recent inspection. Include, what degradation mechanisms were evaluated using the ‘
... Weitinghiouse ind/or EPRI screening criteria? What mechaniims were not evaluated using the -

* screening criteria? What assurance Is provided that the structural integrity would be maintained?

Bewponss g
All of the above listed mechanisms were evaluated to the Westinghouse screening parameters,

. with the exception of sfudge plie pltiing (pitting above top of tubesheet). The pit indications

were not assessed against the Westinghouse screening criteria since screening criteris

It indications generally do not

represent structural or leakage Integrity lssues, and &s such, in-sltu testing of such Indications

" will ot provide additlonal support for tube Integrity assessments. Pit indications during the
~outage were assessed for In-situ testing based on a maximum bobbin coil depth of $0% and
. voltage of 3 volts. No indications met this ctiterla. Discusilons of the approaches used for each

mechanlsm, including sludge pile pitting, are provided a8 part of the Question 1 response.
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Pleuse provide an assessment of the water chemistry periurmance during the extended
perlod of SO wet lay-up and diiring the current cycle of operation.

BReaponae - ;

A L 20w

'Each steam generator was adequately treated witha lnﬁ-up solution to minimize corrosion during

~_ theoutage period. An eppropriate reducing and alkaline condition was maintained and

 aggressive imrurlties were maintained at very low concentrations,
.In October of 1997 the steam generators were placed ltb wet lay-up by adding the appropriate

" quantlties of ammonlum hydroxide and carbohydrazidé. Carbohydrazide was added as an

_oxygen scavenger in place of hydrazine. During the outage when conditions permitted, each of
 the stearn generators were sparged with nitrogen for one hour each day to drive off any air that

* may have entered the steam generator gas space. .

. Routine sampling and analysis of the lay-up solution indicated that the lay-up solution was -
" malntained at an acceptable pH during the outage. A byproduct of the carbohydrazide and
_ oxygen reaction Is the formation of carbon dloxlide. A slight depression of the pii of the lay-up
- solution was measured as & result of the dissolved carbon dioxide in the lay-up solution.
‘ 3
Oxygen was well excluded from the lay-up solution for the entire outage period. All samples
. taken during the outage indicaied no detectable dissolved oxygen (less than 10 ppb) in each

o ', steam generator, This demonstrates the effective oxygen scavenging capabilities of

“carbohydrazide, which ensured reduicing conditions were present throughout the outage period.
0

_The concentrations of potentially corrosive impurities I the lay-up solution were routinely
... monliored during the outage period. The concentrations of chloride, sulfate and sodium were
~each maintained well below the 1000 ppm maximum that the EPRI guldelines recommend.

- Maximum concentrations of chloride, sulfate and sodium were 126 ppb, 287 ppb and 490 ppb,

respectively. In addition, each of the steam generators were drained and refllled with condensate
~ quality water prior to exceeding 200°F during the unit start-up.

. Steam generator chemistry was maintained in accordance with EPRI guldelines for the entire
... operating period. The secondary system BETA/Ammonia/Mydrazine/Boric Acld chemical
~ treatment was well controlled in accordance with the station's secondary system chemistry pH
control program. » . :
. Steam generator impurities were well maintained below EPRI recommended action levels. Steam
_generator blowdown chloride, sulfate and sodium concentrations averaged 0.9 ppb, 1.S ppb and
- 0.5 ppb, respectively, while operating during this period. There were no intrusions of impurities

)



. £
; fr ,
.. Into the secondary plant during this operating period such 'as may occur as & result of a condenser

.. tubeleak, [n addiiion, EPRI guidelines limits and hold points for chloride, sulfate and sodium
© .. concentrations were satisfled prior to the power éscalations associated with the August and
- September startups, _

CC e

The lron .5@882.8:2..8 products transported to the steam generalors in the final feedwater

ng this operating perlod averaged 4.3 ppd and 0.5 ppb, respectively. These concentrations

- arebelow the EPRI guldeline recommended action levels for these corrosion products. It should

.. - benoted howsver that the copper corrosion product concentration is higher than what is
 .naa&_nxnia..a.Egni.a.ntvaaaaon%._a?_oinaﬁa..o&.ia.

heaters, ;
Ouestion 4

.- . InTSsections 4.13A.2.c. and 4.13A.4.2.8, there are references 1o the most recent steam
" generator examination program epproved by the NRC. Please modify these sections to

~ malntain conslstency of the TS when the NRC concurrence is no longer required.
H o
8ee Attachment 2 for Technical Specification Sections 4.13A.2.¢, 4.13A.4.2.8, and 4.13.Basls

- revised pages. These pages have been modified to be conslistent with the removalthe
-~ requirement for NRC concurrence of the proposed steam gencrator examination program.

1 3
v

R R X T



surat

BT o P S

ATTACHMENT2 *
ADDITIONAL PROPOSED TECHNICAL: SPECIFICATIONS

N
¥

Y hgdamet e s
.

CALIME

-

CONSOLIDATBD EDISON COMPANY OF NEW YORK INC.
. INDIAN POINT UNIT NO. 2
~ DOCKET NO. 30-247
MAY 1999
¥




. Unscheduled steam generator examinaiions shall be required in the
event there Is a primary to ucondary leak exceeding technicat .
.. ‘lpocmcauam. [ ulumtc occurrance gmtor than an operating basis /
. S earthquake, & lon-of-eoohnt accident nqulrlng actuation of engineered
" safeguards, of @ major steamfine or fudwmr line break.

d.  Unscheduled axaminations may include only the steam generator(s)
affected by the leak or other occurrence.
: !
e Incase of an unscheduled steam gonmtor oxamlmtlon. the profilometry
: tensile utrnln criferion shall be the same as contained in the program for |
" the fast scheduled stesm generator Imboc!lon

1?

3. Basic Sample Selection and Examination ??

a At least 12% of the tubes in sach mam‘mmmor to be examined shall
be subjected to a hot-leg examination, %é

b. At least 26% of the tubes Inspected in Bpocmcauon 4.13.A.3.2 sbove
shall be subjected 1o a cold-leg examination.

X At least 20% of a random sample of tubes containing sieeves shall be
Subjected to an oxamlnatlon lhr'oughommo sleeved portion of the tube.

d. Tubes selected for examination shall lnefudo. but not be limited to, tubes
in arsas of the tube dundie in which dogmmlon has been reported,
sither at Indian Point 2 in prior examinations, of at cther utiities with
similar steam generators. @

l{i

e. Examination for deformation ("denta”) nhnu be either by eddy current or
by profilometry,

f Examination for degradation other than dofofmuon shall be by eddy
~_ current techriiques, using & 700-mi diameter probe. If the 700-mil
. diameter probe cannot pass through the tube, a 810-mil diameter probe
“shall be used. For examination of the U-bends and cold-legs of tubes in
rows 2 through 8, 0 840-mil diameter probo may be used, provided it is
 justified by proﬂlomuy measuremaent within the tenslle strain criterion.

[FR 1220
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~ In addition to the minimum sampie size as. (determined by Table 4.13-9,
~ allF* tubes .mn be lmpoaod within the pmlmm tudbeshest region. The
munl of F* tub. inspections are not to be'ulliized as basls for

additional inspections per Table 4.13-1. d
_ *
4. Additons! Examination Critere b
Degradation Not Caused by Denting %

a 8% of more of the tubes oxamlm& in & steam gonerator exhibit

Amendment No.

| Degradation CI.M by Denting - g

degradation ol any of the tubes sxamined in a steam generator
are defective, additional examinations shall be required as

“specified In Table 4.13-1 with the nooptlon of degraded of

defective tube sleeves. ;

Tuboi for additional examination lhlﬂ be selected from the

- affected area ol the tube array and the examination may be
fimited 16 that reglon of the tube whars degradation or defective

tube(s) were detected. %

i
The second and third sample lmpo&iom in Table 4.13-1 may be

~ limited to the partial tube lmpoeﬂon’only concentrating on tubes

mhomnonhﬂubuhm:mymdontbopomondmm

‘where tubes with imperfections were fomd

if as tube sleeve exhibits dogndnuon of greater than 23% or Is

" olhmdu defective, an addttional 20% (minimum) of the
©. unsampied .hms shaft be examined. If a sleeve exhibite
degradation of greatet than 23% o is otherwise defective in the

second sampie, all remaining tbcvo_p shall be examined.
| 3

Addtiona! examinations, for dogndéﬂon caused by denting, shal

be performed as described in the mw recent steam generator

examination program. 3

e
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Insarvice examination of cmm generst tublna ts essential if there is evidence of mechanical
| .dammorprogmclvo mnonuonhommncun oonﬂnuodlmogmyomo tubing.
Inservice oxamlmuon of steam Qenerator tubing also provides a means of characterizing the
‘nature and cause ofanytubodogmdnﬂonoomteomcim rﬁnmm can be taken.

- .. Anessentially 100% tube oxamlmuon was performed on ucﬂ tube in each steam generator by

| :,mmmmhmmtommmuuummbmm condition for the tubing.

' _._Nollanmmuullmknmwommnmmm In additidn, prior to the discontinuance of

 phosphate treatment and the institution of all-volatile treatimert (AVT), & baseline inspection
‘was conducted in March, 1978 bcfon the rasumption of pmﬁopmuon

- Wastage-type defects are unllkc!y with the all-volatile treatment (AVT) of secondary coolant;
hmv« mnlmmypnfdcfoe!ooem.m steam generator tube examination will identify

. tubes with signtficant degradation from this effect,

The restits of steam generator tube burst and collapse lom have demonstrated that tubes

| ',,mmmmmmmmumo.ozsmmmquaﬁmrgmomf-tymm

‘Mmdmloloodtknpoudbynomalphnwpmuomnﬂmmnmam An

| Mmdib%mmmmmdmwmmmmonmmm

_"mwmcum«mapmmmmmmmanmmummm
_mamlntoaunmmmulmmndammmmmm«mmm.
._mhknumwbomﬂmlekmudmmmmpubbmanomultubomuweknou(u
10,028 Inch) during the service Ife-time of the fubes, ‘Steam generator tubs exsminations of
‘mmnﬂngﬂamhmmmmuwm«mbﬂnyhnmwmwnwtyp.mm
'mmmuzoxammmommenmums

Eumhaﬂondumpmdmmmwmnplmsmm-mmmmmhm

" ‘revealed thet “denting” is caused by the acersiion of stee! cortosion products In the

) tubs/support plate annull. Mmoumbnprodmmmvmmmmmsm
‘phhmﬂoﬂdmmunymm aoommmhmboumdonmmmmm ’
_ptmofhuuppoﬂph!n.muﬁnghdofomuuonowmum i the deformation results in
, movnuuﬂonoﬂhﬂubu.hmuuingswnhbwmmummkotdonbmmd

stress corrosion cracking in the tubes. Hmm.nmodtbfmﬂonmummmmgmrm

A mpo.mmumngttralnmybchlnhcmoghhfmtubotohooomuusupﬂbhhnm

- corrosion cracking inservice, md!uhouldboprmnumynpnm Beginning with the steam

generator examination to be conducted dunngnnCrehwRMm Outege, the tensile

oManodonforproﬂommmuzm Thdmammuuudmomof

. dmmmuluablﬂfommmmmm nndwﬂlbcmmummuwn

monoxpoﬁomboommmwm-ﬂondmumnmmm in the Asture, mmm

Amendment No 4 138



* may be revised, either higher or lowsr, based on steam generator examination results. The N
. Profilometry criterion to be used for any steam generator sxamination shall be established in the
most recent program. ) ]

- Afirst report on the R&D work leading to the development of }oromomcuy. entitied "Profilometry
~of Steam Gensrator Tubes" dated August, 1980, was forwarded to the NRC by Con Edison.
Additional R&D work has improved the accuracy of the profilometer and the calculation of strain

in a deformed tube. ; 5

at
-

Before the development of profiometry, a minor diameter of 0.810" was established as the
criterion for continuing & tube Insiervice. This criterion was usad successfully for several years
at Indian Point Unit 2 and ltjojhdjr plants, and appears to be f}ufﬁcbnuy conservative so that it
can be continued in the absence of more accurate strain determination by means of
profilometry. : "

A sound roli expansion throughout the F* distance provides a tube to tubesheet interface that
ensures the requiremenits of Regulatory Guide 1.121 are met regardiess of the severity of any
fube degradation below the F* distance. The F* distance of 1,28 inches is comprised of 1.01
inches of sound roll that ensures tube integrity requirements ere met plus 0.24 inches which
allows for eddy current measurement uncertainty. “The testing and analysis supporting the F*
distance is documented in BAW Nuclear Technologies Qualification Report No. BAW-10105P.

3 n
Testing performed as documented in BAW-10198 P demonstrates the maximum postulated
- leakage under accident condttions for repait of 100% of the tube ends using the F* criteria ts
well below the aliowable leakage limits for Indian Point 2 steam generators. I, in the future,
sleam generator tubes are aflowsd 10 remain in service by the Lise of F* and, in addition, other
lube acceptance criteria, then the aggregate maximum postulaled accident leakage must be

below the atlowabie leakage fimms for Indian Point 2 steam generators.

This program for inservice inspection of steam generator tubes exceeds the requirements of
Regulatory Guide 1.83, Revision 1, dated July 1978, &

3
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